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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL element that 
has a sufficient luminance and is superior in stability and durability 
and is capable of a large area and easy to manufacture. 
SOLUTION: In the electroluminescent element which is 
constructed of one or plural organic compound layers that are 
interposed between a pair of electrodes of which at least one is 
transparent or semi-transparent, at least one layer of the organic 
compound layers contains at least one or more kinds of a hole 
transport polyester made of a repeating unit that contains as a 
partial structure at least one kind selected from the structure 
shown in the formulas (1-1) and (1-2). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]ln electroluminescence devices which comprise one or more organic compound layers pinched by Inter-electrode 
[ of a couple transparent / at least one side / or translucent ], Organic electroluminescence devices containing one or more 
sorts of hole transportability polyester which consists of a repeating unit in which at least one layer of this organic 
compound layer contains as a substructure at least one sort chosen from structure shown by a following general formula 
(1-1) and (1-2). 
[Formula 1] 




(1-2) 

[Ar into a general formula (1-1) (1-2), A univalent fused aromatic ring with 2-10 aromatic rings which are not replaced [ a 
univalent polynuclear aromatic ring with 3-10 aromatic rings which are not replaced / substitution or/, substitution or] is 
expressed, X expresses the divalent aromatic group which is not replaced [ substitution or ]. T expresses the divalent 
straight chain hydrocarbon group of the carbon numbers 1-6. or the divalent branched chain-like hydrocarbon group of the 
carbon numbers 2-10, and k expresses 0 or 1. ] 

[Claim 2]Said organic compound layer comprises a hole transporting bed and a luminous layer at least, The organic 
electroluminescence devices according to claim 1 which contain one or more sorts of hole transportability polyester which 
consists of a repeating unit in which this hole transporting bed contains as a substructure at least one sort chosen from 
structure shown by said general formula (1-1) and (1-2), and are characterized by things. 

[Claim 3]lt is constituted only from a luminous layer by said organic compound layer, and this luminous layer. The organic 
electroluminescence devices according to claim 1 which contain one or more sorts for hole transportability polyester which 
consists of a repeating unit which contains as a substructure at least one sort chosen from structure shown by said 
general formula (1-1) and (1-2), and are characterized by things. 

[Claim 4]The organic electroluminescence devices according to claim 3, wherein said luminous layer Includes charge 
transport nature material. 

[Claim 5]Hole transportability polyester which consists of a repeating unit which contains as a substructure at least one 
sort chosen from structure shown by said general formula (1-1) and (1-2), Claims 1-4 being hole transportability polyester 
shown by following general formula (II) or (III) are organic electroluminescence devices of a statement either. 
[Formula 2] 
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[General formula (II) or (III) Naka, and A express at least one sort chosen from the structure shown by the above- 
mentioned general formula (1-1) and (1-2), R expresses the aralkyi group which is not replaced [ the aryl group which is not 
replaced / a hydrogen atom, an alky! group, substitution, or /. substitution, or ], Y expresses dihydric alcohol residue, and Z 
expresses divalent carboxylate residue, and B and B'. They are basis-O-(Y-O) m-R or basis-0-(Y-0) m-CO-Z-CO-O- 
R' (here) independently, respectively. It has the same meaning, R' expresses the aralkyi group which is not replaced [ the 
aryl group which is not replaced / an alkyi group, substitution, or /, substitution, or ] that R, Y, and Z described above, and 
m expresses the integer of 1-5. It expresses, m expresses the integer of 1-5, and p expresses the Integer of 5-5,000. ] 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the organic electroluminescence devices 
using specific hole transportability polyester in detail about organic electroluminescence 
devices (henceforth an "organic EL device"). 
[0002] 

[Description of the Prior ArtjElectroluminescence devices (it is hereafter described as a "EL 
element") are all the solid state components of self-luminescence. 
Since visibility is high and strong also against a shock, application is expected widely. 
Although what used the inorganic fluophor is in use, since the volts alternating current 
beyond 200V is required for a drive, a manufacturing cost is high, and luminosity has 
problems, such as imperfection, now. 

[0003]On the other hand, although it started using single crystals, such as anthracene, at 
first, when it was a single crystal, thickness is as thick as about 1 mm, and the driver 
voltage beyond 100V was required for the EL element research using an organic 
compound. Therefore, thin film-ization by vacuum deposition is tried (ThinSolid Films, 
Vol.94, 171 (1982)). However, since the thin film obtained by this method still had driver 
voltage as high as 30V, and the density of the electron and hole career in a film was low 
and the generation probability of the photon by the recombination of a career was low, 
sufficient luminosity was not obtained. 

[0004]However, in the EL element of the functional discrete type which laminated the thin 
film of a hole transportability organicity low molecular weight compound and a fluorescence 
nature organicity low molecular weight compound with electron transportation ability one by 
one with the vacuum deposition method in recent years, That from which high-intensity 

2 

[ more than 1000 cd/m ] is obtained is reported by the about [ 10V ] low voltage 
(Appl.Phys.Lett., Vol. 51, 91 3 (1987)), and research and development of the EL element of a 
lamination type have been performed actively since then. The element of these lamination 
types is poured into the luminous layer which consists of a fluorescence nature organic 
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compound, maintaining the career balance of a hole and an electron via the charge 
transport layer which consists of an organic compound of charge transport nature from an 
electrode, and when the hole and electron which were shut up into the luminous layer 
recombine, high-intensity luminescence is realized. 

[0005]However, in this type of EL element, in order to be easy to produce a pinhole in order 
to form a thin film of 0.1 micrometer or less in two or more deposition processes, and to 
obtain sufficient performance, it is required to control thickness by the bottom of the 
conditions managed severely. Therefore, there is a problem that productivity is low and 
large-area-izing is difficult. Since this EL element is driven with high current density called 

several mA/cm^, it generates a lot of Joule heat For this reason, the hole transportability 
low molecular weight compound and fluoresicence nature organicity low molecular weight 
compound which were produced by vacuum evaporation by the amorphous vitreous state 
crystallized gradually, at the end, it dissolved, many phenomena in which a fall and 
dielectric breakdown of luminosity arose were seen, and it also had the problem that the life 
of an element fell as a result. 

[0006]Use the starburst amine from which an amorphous vitreous state stable as a hole 
carrying material is acquired for solution of the problem about the thermal stability of an EL 
element, or Then, (collection of 40th applied-physics relation union lecture meeting drafts 
30 a-SZK-14 (1993) etc.), The EL element which used the polymer which introduced the 
triphenylamine into the side chain of polyphosphazene (collection of 42nd polymers debate 
drafts 20J21 (1993)) is reported. However, since these energy barriers that originate in the 
ionization potential of a hole carrying material if independent exist, the hole pouring nature 
from the anode or hole pouring nature to a luminous layer is not satisfied .In the case of the 
former starburst amine, since solubility is small, in the case of that it is difficult for refining to 
raise purity difficultly and the latter polymer, problems - high current density is not obtained 
and sufficient luminosity is not obtained - also exist. 

[OOOyjOn the other hand, solution of the problem about the productivity and large-area-izing 
in a lamination type organic EL device is aimed at, Research and development are 
furthered also about the EL element of layer structure, and use conductive polymers, such 
as poly (p-phenylenevinylene), or (Nature, VoL357,477 (1992), etc.). Although the element 
(collection of 38th applied-physics relation union lecture meeting drafts 31 p-G-12 (1991)) 
which mixed an electron transport material and the fluorochrome into the hole 
transportability polyvinyl carbazole is proposed, luminosity, luminous efficiency, etc. are still 
less than the lamination type EL element using an organic low molecular weight compound. 
The coating method according [ on the producing method and ] to the wet type from 
viewpoints of simplification of manufacture, processability, large-area-izing, cost, etc. is 
desirable. It is reported that an element is obtained also by casting method (the collection of 
the 50th Japan Society of Applied Physics academic lecture drafts, 29 p-ZP-5 (1989), the 
collection of the 51st Japan Society of Applied Physics academic lecture drafts, 28 a-PB-7 
(1990)). However, since the solubility and compatibility over the solvent and resin of a 
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charge transporting material were bad, it was easy to crystallize, and there was a problem 

on manufacture or the characteristic. 

[0008] 

[Problem(s) to be Solved by the lnvention]This invention solves many problems in said 
former, and makes it a technical problem to attain the following purposes, namely, - the 
purpose of this invention has sufficient luminosity, and is excellent in stability and 
endurance, and large-area-izing is possible for it -- manufacture - it is in providing an easy 
organic EL device. 
[0009] 

[Means for Solving the Problem]Hole transportability polyester which contains as a 
substructure at least one sort chosen from structure shown by a following general formula 
(1-1) and (1-2) as a result of examining a hole carrying material wholeheartedly, in order to 
attain the above-mentioned purpose. It finds out having the hole pouring characteristic 
suitable as an organic EL device, Hall mobility, and thin-film-forming ability, and came to 
complete this invention. Namely, at least one side is what comprises one or more organic 
compound layers pinched by inter-electrode [ of a transparent or translucent couple ], At 
least one layer of an organic compound layer is an organic EL device containing at least 
one sort of hole transportability polyester which consists of a repeating unit which contains 
as a substructure at least one sort chosen from structure shown by a following general 
formula (1-1) and (1-2). 
[Formula 3] 




(1-2) 



[Ar among a general formula (1-1) and (1-2) a formula, A univalent fused aromatic ring with 
2-10 aromatic rings which are not replaced [ a univalent polynuclear aromatic ring with 3-10 
aromatic rings which are not replaced / substitution or /, substitution or ] is expressed, X 
expresses a divalent aromatic group which is not replaced [ substitution or ], T expresses a 
divalent straight chain hydrocarbon group of the carbon numbers 1-6, or a divalent 
branched chain-like hydrocarbon group of the carbon numbers 2-10, and k expresses 0 or 

1.] 

[0010]As this hole transportability polyester, polyester shown by following general formula 
(II) or (III) can be mentioned suitably. 
[Formula 4] 
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[General formula (II) or (III) Naka, and A express at least one sort chosen from the structure 
shown by the above-mentioned general formula (1-1) and (1-2), R expresses the aralkyi 
group which is not replaced [ the aryl group which is not replaced / a hydrogen atom, an 
alkyi group, substitution, or /, substitution, or ], Y expresses dihydric alcohol residue, and Z 
expresses divalent carboxylate residue, and B and B', It is basis-O-(Y-O) m-R or basis-O- 
(Y-O) m-CO-Z-CO-O-R' (here) independently, respectively. It has the same meaning, R' 
expresses the aralkyi group which is not replaced [ the aryl group which is not replaced / an 
alkyI group, substitution, or /, substitution, or ] that R, Y, and Z described above, and m 
expresses the integer of 1-5. It expresses, m expresses the integer of 1-5, and p expresses 
the integer of 5-5,000. J 

[0011]ln an organic EL device of this invention, an organic compound layer, a thing of a 
functional discrete type - for example, it comprising a hole transporting bed and a luminous 
layer at least, and, A thing containing hole transportability polyester which consists of a 
repeating unit which contains as a substructure at least one sort chosen from structure by 
which this hole transporting bed is shown by said general formula (1-1) and (1-2), It comes to 
comprise [ only a luminous layer ] what combines carrier transport ability and luminescence 
ability, i.e., an organic compound layer, Any may be sufficient although hole transportability 
polyester which consists of a repeating unit which contains as a substructure at least one 
sort chosen from structure by which this luminous layer is shown by said general formula (I- 
1) and (1-2) is contained. 

[0012]ln an organic EL device of this invention, when an organic compound layer 
comprises only a luminous layer, charge transport nature material (above hole carrying 
materials other than specific hole transportability polyester, an electron transport material) 
may also be included in this luminous layer. 
[0013] 

[Embodiment of the lnvention]lt comprises one or more organic compound layers pinched 
by inter-electrode [ of the couple which consists of the anode that the organic EL device of 
this invention has at least transparent one side, or translucent and negative pole ], The hole 
transportability polyester in which at least one layer of this organic compound layer consists 
of repeating units which contain as a substructure at least one sort chosen from the 
structure shown by a following general formula (1-1) and (1-2). It contains one or more sorts 
of (it only being hereafter called "hole transportability polyester"). The organic EL device of 
this invention is having a layer containing said hole transportability polyester, has sufficient 
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luminosity and is excellent in stability and endurance. By using said hole transportability 
polyester, large-area-izing is possible and it can manufacture easily. 
[Formula 5] 



Ar expresses a univalent fused aromatic ring with 2-10 aromatic rings which are not 
replaced [ a univalent polynuclear aromatic ring with 3-10 aromatic rings which are not 
replaced / substitution or/, substitution, or ] into a general formula (1-1) (1-2), and k 
expresses 0 or 1 . As a substituent of a polynuclear aromatic ring or a fused aromatic ring, a 
hydrogen atom, an alkyi group, an alkoxy group, a phenoxy group, an aryl group, an aralkyi 
group, a substituted amino group, a halogen atom, etc. are mentioned. As an alkyI group, 
the thing of the carbon numbers 1-10 is preferred, for example, a methyl group, an ethyl 
group, a propyl group, an isopropyl group, etc. are mentioned. As an alkoxyl group, the 
thing of the carbon numbers 1-10 is preferred, for example, a methoxy group, an ethoxy 
basis, a propoxy group, an Isopropoxy group, etc. are mentioned. As an aryl group, the 
thing of the carbon numbers 6-20 is preferred, the thing of the carbon numbers 7-20 is 
preferred as an aralkyi group to which a phenyl group, a toluyl group, etc. are mentioned, 
for example, benzyl, a phenethyl group, etc. are mentioned. As a substituent of a 
substituted amino group, an alkyI group, an aryl group, an aralkyi group, etc. are 
mentioned, and an example is as above-mentioned. As a substituent of a substitution aryl 
group and a substitution aralkyi group, a hydrogen atom, an alkyI group, an alkoxy group, a 
substituted amino group, a halogen atom, etc. are mentioned. 

[001 4]X express a divalent aromatic group which is not replaced [ substitution or ] into a 

general formula (1-1) (1-2), and a basis specifically chosen from following formula (1) - (7) is 

mentioned. 

[0015] 

[Formula 6] 




(1-2) 
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(1) 




(5) 



(2) 



(6) 



(3) 



(7) 





(4) 



[OOieiRg among formula (1) - (7) A hydrogen atom, the alkyi group of the carbon numbers 

1-4, Express the aralkyi group which is not replaced [ the phenyl group which is not 
replaced / substitution or /, substitution or ], and - R^^, Expressing independently the 

aralkyi group which is not replaced [ the phenyl group which is not replaced / a hydrogen 
atom, the alkyI group of the carbon numbers 1-4, the alkoxyl group of the carbon numbers 
1-4, substitution, or/, substitution, or], or a halogen atom, respectively, a means 0 or 1 and 
V expresses the basis chosen from following formula (8) - (17). 
[0017] 
[Formula 7] 

-<CHj)fc- -C(CH,)j- -O- -S- 

(8) (9) (10) (11) 



(12) 



(13) 



-C(CF.),- 

(14) 



-SI(CH,)r 

(15) 



-CH=CH- 
(16) 



(17) 



[0018]b means an integer of 1-10 among formula (8) - (17), and c means an integer of 1-3. 
[0019]Especially when X has the biphenylene structure shown with the following structural 
formula (A) or (B), As reported to "The Sixth International Congress onAdvances in Non- 
impact Printing Technologies, 306" (1990), From polymer with high mobility being obtained, 
it is especially desirable. 
[0020] 
[Formula 8] 
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H,e CH, 

(A) (B) 

[0021]lnto a general formula (1-1) (1-2), T shows the divalent straight chain hydrocarbon 
group of the carbon numbers 1-6, or the divalent branched chain-like hydrocarbon group of 
the carbon numbers 2-10, and a carbon number is preferably chosen from the divalent 
straight chain hydrocarbon group of 2-6, and the divalent branched chain-like hydrocarbon 
group of the carbon numbers 3-7. A concrete structure is shown below. 
[0022] 
[Formula 9] 

-CH=CH-, -CH=CH-CH=CH-, -CHa-CH=CH-CH,-. 



-CH,-. -(CHa)2-. -(CH,)3-, -{CHa),-. -(CH^,-. "(CH,),-. 

CH, CH, ?"3 CHa 

H . H H, . 6h2, " iH3. , H H,R, , 

CHa C3H7 ?"» ?"» 

HaH Ra , " CH,, fl Ha . ChS'*"* , " ChS" 

~«'Srg^. -fi-^-^sr. "tfi'br 

<pH3 <pH3 ^Hj 

—C-C-C-C-C— —C-C-C-C-C— —C-C-C-C-C— 
H H2 H2 H2 H2 H H2 H2 Hj H2 H H2 H2 

9"' CHa H 

— c-c-c-c— c-c-c— — c-c-g-c-c- 

CH3 

~gr?~f®"^ — c-c-(CHj)ff ""SrY ^'^"'^ 



[0023]k expresses 0 or 1 into a general formula (1-1) (1-2). 

[0024]Hereafter, the example of the structure shown by a general formula (1-1) and (1-2) Is 
shown. This invention is not necessarily limited to these examples. In a table, the structure 
numbers 1-51 show the example of the structure shown by a general formula (1-1), and the 
structure numbers 52-94 show the example of the structure shown by a general formula (I- 
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[0025] 
[Table 1] 



mm 


k 


X 


At 




T 


1. 


0 






4 


— CHj— 


2. 


□ 






4 


9H3 








^^^.if \i=sr ^W'^ 


3 


— CH,— 


4. 


0 






2 


-CH,- 


5. 


0 






3 


-CHi- 


6. 


0 






4 


-CH,- 


7, 


0 






4 


— c-c-c— 

Ha ^i^a 


8. 


0 




8" 


4 


-CH,- 


9, 


0 




8- 


4 


-CH,- 


10. 


0 






2 


-CH,- 


11. 


0 






2 


-CHaCH,- 


12. 


0 






3 




13. 


1 






3 


-CH,- 


14. 


1 






4 




15. 


1 






4 


-CHgCHg- 


16. 


1 






4 


-CH,- 



[0026] 
[Table 2] 
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mm 


k 


X 


Ar 




T 


17 
If* 




-O-O- 




4 


-CHj- 


18. 








4 


-CHa- 


19. 








3 


-CHa- 


20. 




^□^^ 


0-00- 


4 


-CH,- 


21. 








4 




22. 








4 


9H3 


23. 








3 


-CH,- 


24. 




HgC; CH3 


8" 


4 


-CH,- 


25. 




H3C 




3 


-CH,- 


28. 




H3Q p^^ 




4 


-CHj- 


27. 




H3C CH3 




4 


-CH,- 


28. 




H3C P»3 




3 


-CH,- 


29. 




-0-0- 


0-0-0 


4 


-CHj- 



[0027] 
[Table 3] 
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mm 


k 


X 


Ar 


iSLM 


T 


30 




^ 


CH3 


V^:/ V-^ 


4 


— c-c-c— 


31. 




Hgcq 


PCH3 




4 


-CH,- 


32. 




Hscq 

— ^ 


.0CH3 




4 




33. 










4 




34. 






— ? — 


4 


— CH,— 


35. 




HaCr^CHj 


8 


4 


-CH,- 


36. 




H3C CH3 


00-0- 


4 


-CH,- 


37. 








4 


-CH,- 


38. 








3 


-CH,- 


39. 








4 


-CH,- 


40. 








4 


-CHaCH,- 


41. 








4 


9H3 

— c-c-c— 


42. 




^000 




4 


-CHi- 



[0028] 
[Table 4] 
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mm 


k 


X 


Ar 


mm 


T 


43. 


1 






4 


-CHa- 


44. 


1 






4 


-CHjCH,- 


45. 


1 


^Cssry ^cs=£y \:s=^ 


o 


4 


-CHa- 


46. 


1 




O 


4 


-CHaCHj- 


47. 


1 






3 


-CHa- 


48. 


1 




y^^'^ >^^^ 


4 


— CH,— 


49. 


1 






4 


-CHaCHa- 


50. 


1 




QmQ-O- 


4 


-(CHJ,- 


51. 


1 






4 





[0029] 
[Table 5] 
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k 


X 


Ar 


I5n 


T 


52. 


0 






4.4' 




1 


n 


-^Th— 




4.4' 


— CHa^ 


54. 


D 




g_ 


4.4' 


-CHj- 


55. 


0 






4.4' 






\j 


— (n>- 


<nMrv-fi»- 


4.4' 




57. 


0 






4.4' 


-CMa- 


58. 


0 






4.4' 






n 
u 






4.4' 


— CH,— 


60, 


0 






4.4' 


-CHjCHa- 


61. 


0 






4.4' 


— c-c-c— 


62. 


1 






4.4' 


-CHa- 


63. 


1 






4.4' 


-CHjCHa- 


64. 


1 






4.4' 


-CH,- 


65. 


1 


-<D-<Q^ 




4.4' 


-CH,- 



[0030] 
[Table 6] 
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mm 


k 


X 


Ar 


lid 

fsm 


T 


66. 


1 




8 


4.4' 


-CHa- 


67. 








4.4" 


-CH,- 


63. 








4.4' 


-CH,CH!,- 


69. 






00-0^ 


4.4' 


-(CHJ,- 


/ XJ. 








4.4' 


— C-6-C— 

Ha^Hj 


71. 




H3C 

QHQ- 




4.4' 


-CHa- 










4.4' 


— CH,— 


73. 




H3C CH3 


CH3 

0 


4.4" 


-CH,- 


74. 




-OHO- 




4.4' 










Hz-cy-cy- 

\wf \>s£/ 


4.4' 


— c-c-c— 


76. 




H3CQ DCH3 




4.4' 


-CHa- 


77. 




H3CO_^ JDCH3 




4.4' 


-CHa- 


78. 




H3CO __PCHj 




4.4' 




79. 




Hajr^CHs 




4.4" 





[0031] 
[Table 7] 
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Wit 


k 


X 


Ar 




T 


80. 


1 




8 


4.4* 




81, 


1 


H^CT CH3 




4.4' 




82. 


1 




/p"^ j^*^ i^*^ 


4.4' 




83. 


0 






4.4' 


-CH2- 


84. 


0 


\i=r7 ^^^-^ 




4.4" 


"CHa- 


85. 


0 


-0^-0- 




4.4' 


-CHaCHa- 


86. 


1 












87, 


1 








4.4' 


-CHjCH,- 


88. 


1 








4.4' 


-CHa- 


89. 


1 


j^^"^ j^^*^ 




4.4' 


— CHj— 


90. 


1 








4.4' 


-CHa- 


91. 


1 






4.4' 


-CH,- 


92. 


1 






4.4' 


-CHaCH,- 


93. 


1 




000 


4.4^ 




94. 


1 






4.4' 
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[0032]As hole transportability polyester which consists of a repeating unit which contains as 
a substructure at least one sort chosen from the structure shown by a general formula (1-1) 
and (1-2), the hole transportability polyester shown by following general formula (II) or (III) Is 
used suitably. 
[0033] 

[Formula 10] 
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[0034]General formula (II) or (III) Naka, and A express at least one sort chosen from the 
structure shown by the above-mentioned general formula (1-1) and (1-2), and two or more 
kinds of structures A may be included in one polymer. 

[0035]R expresses the aralkyi group which is not replaced [ the aryl group which is not 
replaced / a hydrogen atom, an alky! group, substitution, or/, substitution, or] among 
general formula (II) or (III). As an alkyi group, the thing of the carbon numbers 1-10 is 
preferred, for example, a methyl group, an ethyl group, a propyl group, an isopropyl group, 
etc. are mentioned. As an aryl group, the thing of the carbon numbers 6-20 is preferred, the 
thing of the carbon numbers 7-20 is preferred as an aralkyi group to which a phenyl group, 
a toluyl group, etc. are mentioned, for example, benzyl, a phenethyl group, etc. are 
mentioned. As a substituent of a substitution aryl group and a substitution aralkyi group, a 
hydrogen atom, an alkyI group, an alkoxy group, a substituted amino group, a halogen 
atom, etc. are mentioned. 

[0036]General formula (II) or (III) Naka, B, and B' expresses basis-O-(Y-O) m-R or basis-O- 
(Y-O) m-CO-Z-CO-O-R' independently, respectively. Although R, Y, and Z have the thing 
and the meaning here, R' expresses an aralkyi group which is not replaced [ an aryl group 
which is not replaced / an alkyI group, substitution, or / substitution, or ], m expresses an 
integer of 1-5 and p expresses an integer of 5-5,000, it is the range of 10-1,000 preferably. 
[0037]Y expresses dihydric alcohol residue among general formula (II) or (III), and Z 
expresses divalent carboxylate residue. A basis as which Y and Z were specifically chosen 
from following formula (18) - (24) is mentioned. 
[0038] 

[Formula 11] 

-(CHj)a- -(CHaCHaO).-(CHaCH2)- ^ — ' CHj 

(18) (15>) (20) (21) 

(22) (23) (24) 

[0039]R^^ and R^^ ai^iong formula (18) - (24), Independently, respectively A hydrogen 
atom, the alkyI group of the carbon numbers 1-4, the alkoxyl group of the carbon numbers 
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1-4, Express the aralkyi group which is not replaced [ the phenyl group which is not 
replaced / substitution or /, substitution, or ] or a halogen atom, and d and e mean the 
integer of 1-10 independently, respectively, and f and g. The integer of 0, 1, or 2 is meant 
independently, respectively, h and i mean 0 or 1 independently, respectively, and V has the 
above mentioned thing and the meaning. 

[0040] Hereafter, an example of the above-mentioned hole transportability polyester shown 
by general formula (II) and (III) is shown. This invention is not necessarily limited to these 
examples. In a table, a number of a column of A of a sequence of a monomer is equivalent 
to a structure number which Is an example of structure shown by said general formula (1-1) 
and (1-2). That whose column of Z is "-" shows an example of hole transportability polyester 
shown by general formula (II), and shows an example of hole transportability polyester 
shown by general formula (III) except it. In an example, R and B which show an end group 
in general formula (II) and (III), or B' Is combinable suitably according to the above, 
although not shown. Hereafter, an example which attached each number, for example, an 
example which attached a number of 15, is called illustration compound (15). 
[0041] 
[Table 8] 



JP,2003-017270,A [DETAILED DESCRIPTION] 



Page 17 of 33 







Y 


z 


m 


P 






(1) 






— CHjCH,— 






105 


(2) 




— 


-CH2CH2— 






dO 


(3) 




— 


CH2CH3 






98 


(4) 




— 


-CHaCHj — 






85 


(5) 












80 


^6) 
l"/ 




— 








(7) 








— 


1 i 76 

» 


(8) 






9H3 

— c-c-c— 




1 1 80 


(9) 


3 


— 


-CHaCH,- 




1 ! 92 


(10) 


5 




-CHaCH,- 






95 


(11) 


6 


- 


-CHjCH,- 






93 


(12) 


5 


— 


-CH,CH,- 






87 


(13) 


7 




-CHjCH,- 






77 


(14) 


8 




-CHaCHa- 






73 


(15) 


8 




-(CHa)4- 


-(CHa)«- 




61 


(16) 


10 


— 


-CHaCH,- 






74 


(17) 


13 




-CHaCH,- 


— 




55 


(18) 


14 










53 


(19) 


14 




-CHaCH,- 






42 


(20) 


14 










44 


(21) 


14 




X) 






48 



[0042] 
[Table 9] 



JP,2003-017270,A [DETAILED DESCRIPTION] 



Page 18 of 33 







Y 


Z 






A 


it* 






m 


P 


(22) 


1 A 




H2 / \ 






37 


(23) 


15 




-CHaCH,- 


— 


1 


59 


(24) 


16 


• 


-CH^H,- 


— 




51 


(25) 


16 


— 


/ \ 






46 


(26) 


17 


- 








5U 


(27) 


18 






— 


1 


51 


(28) 


20 




-CHjCHa- 


— 




60 


(29) 


20 


— 






1 


43 


(30) 


20 










44 


(31) 


20 


- 




— 


1 


48 


(32) 


24 


_ 








PI 


(33) 


26 




— CHaCHa— 






00 


(34) 


27 





— CH2CH2 






HO 


(35) 


29 











AjR 


/'SAX 

(36) 


31 


— 








V r 


(37) 


32 











AO 
•flJ 


(38) 


33 


— 








S1 


(39) 


34 


- 








4ft 


(40) 


35 




-CHjCHa- 


— 


1 


45 


(41) 


36 




-CHjCHj- 






43 


(42) 


37 




-CHaCHj- 






41 


(43) 


38 




-CHaCH,- 






65 


(44) 


39 




-CHaCKi- 






63 


(45) 


39 




-CHjCHy- 






44 



[0043] 
[Table 10] 



JP,2003-017270,A [DETAILED DESCRIPTION] 



Page 19 of 33 







Y 


Z 


m 


p 


A 




(46) 


39 


— 








AO 

•kJ 


(47) 


39 










Ay 


(48) 


39 


— 




— 


1 


43 


(49) 






Xj 


-(CHj),- 




46 


\yJ\JJ 


39 


— 








48 


(51) 


39 




-(CHJ4- 


-(CHj)*- 




46 


(52) 


Afi 




-CHjCH,- 






52 


(53) 


*r 1 




-CHjCH,- 






63 


(54) 






-CHjCH,- 






58 


(55) 


43 





-CHaCHa- 






57 


(58) 






-CHjCH,- 






59 


(57) 


4S 




-CHjCM,- 






55 


(58) 






-CHjCH^- 






53 


(59) 


47 




-CHaCH,- 






47 


<60) 


48 




-CHaCH,- 






45 


(61) 


49 




— CHaCH^— 






46 


(62) 


52 




-CH^Ha- 






80 


(63) 


56 


— 


-CHaCH,- 






78 


(64) 


57 




-CHiCH,- 


— 


1 


84 


(65) 


58 




-CHaCH,- 






74 


(66) 


59 




-CHaCH,- 






81 


(67) 


60 




-CHgCHj- 






75 


(68) 


62 










72 


(69) 


62 




-CHaCH,- 






50 



[0044] 
[Table 11] 



JP,2003-017270,A [DETAILED DESCRIPTION] 



Page 20 of 33 







Y 


Z 


m 


p 


A 




(70) 


82 






— 


1 


49 


(71) 


82 










47 


(72) 


52 


- 


/ N / Ha 






46 


(73) 


63 





— CHjCHa— 






58 


(74) 


64 











53 


(75) 


65 





— CHjCHa^ 






55 


(76) 


66 


_ 


— CHjCHa— 






50 


(77) 


67 




— CHjCH2— 






56 


(78) 


68 


_ 








59 


(79) 


69 





— CHjCHa— 






52 


(80) 


71 





— CHiCHj— 






56 


fa 4 \ 

(81) 


72 





'-'CHjCHa-- 






54 


(82) 


73 





— CHjCHj — 






54 


(83) 


74 


__ 


— CHjCHj^ 






53 


(84) 


76 





— CH2CH2 ~~ 






57 


(85) 


78 


_ 


— CHjCHa— * 






56 


(86) 


79 










58 


(87) 


66 










53 


(68) 


86 


, 








51 


(oS) 


89 


— 


— wngdia — 






48 




91 




wnjjWria 






Ay? 


(91) 


92 




-CHjCH,- 






49 


(92) 


1/14 


1/1 


-CHjCH,- 






76 


(93) 


1/14 


1/2 


-CHjCH,- 






81 


(94) 


1/14 


2/1 


-CHaCHa- 






88 


(95) 


1/16 


1/1 


-CHiCH,- 






79 



[0045] 
[Table 12] 



JP,2003-017270,A [DETAILED DESCRIPTION] 



Page 21 of 33 







Y 


Z 


m 


P 


A 


ttm 


(96) 


1/20 


1/1 


-CHaCH,- 




1 


73 


(97) 


1/24 


1/1 


-CHaCH,- 




1 


74 


(98) 


8/14 


1/1 


-CHaCH,- 




1 


68 


(99) 


8/14 


1/2 


-CHaCH,- 




1 


71 


(100) 


1/8/14 


1/1/1 


-CHaCH,- 




1 


66 



[0046]As for weight-average-molecular-weight of the hole transportability polyester 

shown by general formula (II) and (III), it is preferred that it is in the range of 10,000- 
300,000. 

[0047]The hole transportability polyester shown by general formula (II) and (III), It is 
compoundable by polymerizing the hole transportability monomer shown by the following 
structural formula (1-3) and (1-4) by the publicly known method indicated to the 28th volume 
(Maruzen, 1992) of the 4th edition experimental science lecture etc., for example. A 
structural formula (1-3) and (1-4) inside, Ar, X, T, and k, It is the same as that of said general 
formula (1-1) and Ar in (1-2), X, T, and k. A' expresses hydroxyl group, halogen atom, or 
basis-O-R^^, and R^^ expresses the aryl group which is not replaced [ an alkyi group, 

substitution, or ] or an aralkyi group. 
[0048] 

[Formula 12] 




[0049]The hole transportability polyester which is general formula (II) and is shown is 
compoundable as follows, for example. When A' is a hydroxyl group, equivalent mixing of 
the hole transportability monomer shown by the above-mentioned structural formula (1-3) 
and (1-4) is mostly carried out with the dihydric alcohol shown by HO-(Y-O) m-H, and it 
polymerizes using an acid catalyst. As an acid catalyst, sulfuric acid, toluenesulfonic acid, 
trifluoroacetic acid, etc. can use what is used for the usual esterification reaction, and are 
respectively used [ 10,000-] preferably 10 weight section to hole transportability monomer 1 
weight section in the range of 1/[ 1/1 ,000 - ] 50 weight section. In order to remove the water 
generated during a polymerization, it is preferred to use water and the solvent in which 
azeotropy is possible, toluene, chlorobenzene, 1-chloronaphthalene, etc. are effective, and 
it is preferably used in the range of two to 50 weight section one to 100 weight section to 
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hole transportability monomer 1 weight section. Although reaction temperature can be set 
up arbitrarily, in order to remove the water generated during a polymerization, it is preferred 
to make it react in the boiling point of a solvent. 

[0050]When a solvent is not used, it is made to dissolve in a solvent which can dissolve 
after ending reaction. When a solvent is used, after dropping a reaction solution as it is into 
alcohols, such as methanol and ethanol, and a poor solvent which polymer, such as 
acetone, cannot dissolve easily, depositing hole transportability polyester and separating 
electron hole transportability polyester, it washes enough and is made to dry by water or an 
organic solvent. As long as it is required, it may be made to dissolve in a suitable organic 
solvent, and it may be dropped into a poor solvent, and reprecipitation processing which 
deposits hole transportability polyester may be repeated. It is preferred to carry out with a 
mechanical stirrer etc. in the case of reprecipitation processing, agitating efficiently. In the 
case of reprecipitation processing, a solvent in which hole transportability polyester is 
dissolved is preferably used in the range of two to 50 weight section one to 100 weight 
section to hole transportability polyester 1 weight section.A poor solvent is preferably used 
in the range of ten to 500 weight section one to 1 .000 weight section to hole transportability 
polyester 1 weight section. 

[0051]When A' is halogen, equivalent mixing of the hole transportability monomer shown by 
the above-mentioned structural formula (1-3) and (1-4) is mostly carried out with the dihydric 
alcohol shown by HO-(Y-O) m-H, and it polymerizes using organic base nature catalysts, 
such as pyridine and triethylamine. 1-10 Eq of organic base nature catalysts are preferably 
used in 2-5 Eq to 1 Eq of hole transportability monomers. As a solvent, a methylene 
chloride, a tetrahydrofuran (THF), toluene, chlorobenzene, 1-chloronaphthalene, etc. are 
effective, and it is preferably used in the range of two to 50 weight section one to 100 
weight section to hole transportability monomer 1 weight section. Reaction temperature can 
be set up arbitrarily. After a polymerization carries out reprecipitation processing as 
mentioned above, and is refined. 

[0052]lnterfacial polymerization can also be used for a case of dihydric alcohol with high 
acidity [ dihydric alcohol / which is shown by HO-(Y-O) m-H ] of a bisphenol etc. That is, 
after adding dihydric alcohol to water, adding a base of the equivalent and making it 
dissolve, it can polymerize by adding a hole transportability monomer solution of the 
equivalent shown by dihydric alcohol, the above-mentioned structural formula (1-3), and (I- 
4), agitating violently. Under the present circumstances, water is preferably used in the 
range often to 500 weight section one to 1,000 weight section to dihydric alcohol 1 weight 
section. As a solvent in which a hole transportability monomer is dissolved, a methylene 
chloride, a dichloroethane, trichloroethane, toluene, chlorobenzene, 1-chloronaphthalene. 
etc. are effective. In order to be able to set up reaction temperature arbitrarily and to 
promote a reaction, it is effective to use phase transfer catalysis of ammonium salt, 
sulfonium salt, etc. Phase transfer catalysis is preferably used in the range of 0.2 to 5 
weight section 0.1 to 10 weight section to hole transportability monomer 1 weight section. 
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[0053]When A' is -O-R.-, to a hole transportability monomer shown by the above- 

mentioned structural formula (1-3) and (1-4). The dihydric alcohol shown by HO-(Y-O) m-H is 
added superfluously, an oxide of acetate, such as inorganic acid, such as sulfuric acid and 
phosphoric acid, a titanium alkoxide, calcium, and cobalt, or carbonate, zinc, or lead is used 
for a catalyst, and is heated, and it can compound by an ester interchange. 2-100 Eq of 
dihydric alcohol is preferably used in 3-50 Eq to 1 Eq of hole transportability monomers. 
1/of catalysts are preferably used 10,000 to 1 weight section to hole transportability 
monomer 1 weight section in the range of 1/1,000 - 1 / amount part of duplexs. A reaction is 
performed with reaction temperature of 200-300 **, and after ester interchange ending from 
basis-O-R.., to basis-O-(Y-O) m-H, in order to promote a polymerization by desorption of 

HO-(Y-O) m-H, it is preferred to make it react under decompression. It can also be made to 
react using retarder thinner, such as 1-chloronaphthalene in which HO-(Y-O) m-H and 
azeotropy are possible, removing HO-(Y-O) m-H with azeotropy under ordinary pressure. 
[0054]Hole transportability polyester which is general formula (III) and is shown on the other 
hand is compoundable as follows, for example. In each case in composition of hole 
transportability polyester shown by the above-mentioned general formula (II), After 
generating a compound shown by adding dihydric alcohol superfluously and making it react 
by the following structural formula (1-5) and (1-6), using this as a hole transportability 
monomer by the same method as the above. What is necessary is just to be able to make it 
able to react to divalent carboxylic acid or a divalent-carboxylic-acid halogenide, and hole 
transportability polyester can be obtained by it. Ar, X, Y, T, k, and m are the same as that of 
said general formula (1-1) and Ar in (1-2), X, Y, T, k, and m Into a structural formula (1-5) (I- 
6). 

[0055] 

[Fonnula 13] 
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[0056]Next, a full account is given about the lamination of the organic EL device of this 
invention. At least one side comprises an electrode of a transparent or translucent couple, 
and one or more organic compound layers containing the luminous layer pinched by inter- 
electrode [ these ], and the organic EL device of this invention contains said hole 
transportability polyester in at least one layer of this organic compound layer. In the organic 
EL device of this invention, when the number of organic compound layers is one, an 
organic compound layer means a luminous layer with carrier transport ability, and this 
luminous layer contains said hole transportability polyester When an organic compound 
layer is plurality (when it is a functional discrete type), At least one of them is a luminous 
layer, other organic compound layers mean what consists of a carrier transport layer, Le., a 
hole transporting bed, an electron transport layer, or a hole transporting bed and an 
electron transport layer, and these at least one layer contains said hole transportability 
polyester. An organic compound layer specifically comprises a hole transporting bed and a 
luminous layer at least, for example. That in which this hole transporting bed contains said 
hole transportability polyester, the thing in which it comes to comprise an organic 
compound layer only a luminous layer, and this luminous layer contains said hole 
transportability polyester, etc. are mentioned. 

[0057]Hereafter, it explains to details more, referring to drawings. Drawing 1 and drawing 2 
are the typical sectional views for explaining lamination of an organic EL device of this 
invention, in the case of drawing 1 , it is an example in case an organic compound layer is 
plurality, and, in the case of drawing 2, an example in case the number of organic 
compound layers is one is shown. In drawing 1 and 2, what has the same function attaches 
and explains the same numerals. An organic EL device shown in drawing 1 laminates the 
transparent electrode 2, the hole transporting bed 3, the luminous layer 4, and the back 
plate 6 one by one on the transparent insulator board 1. On the other hand, an organic EL 
device shown in drawing 2 laminates the luminous layer 5 which has the transparent 
electrode 2 and carrier transport ability on the transparent insulator board 1 , and the back 
plate 6 one by one. In the case of lamination of an organic EL device shown in drawing 1 , in 
the case of lamination of an organic EL device which acts as the hole transporting bed 3, 
and is shown in drawing 2, an organic compound layer containing said hole transportability 
polyester acts as the luminous layer 5 with carrier transport ability. Hereafter, each is 
explained in detail. 

[0058]ln the case of lamination of an organic EL device shown in drawing 1 - 2, a 
transparent thing of the transparent insulator board 1 is preferred in order to take out 
luminescence, and glass, a plastic film, etc. are used. The transparent electrode 2 is 
transparent in order to take out luminescence like a transparent insulator board, And in 
order to pour in a hole, a big thing of a work function is preferred, and oxide films, such as 
tin-oxide indium (ITO), tin oxide (NESA), indium oxide, and a zinc oxide, and vacuum 
evaporation or gold by which weld slag was carried out, platinum, palladium, etc. are used. 
[0059]ln the case of lamination of an organic EL device shown in drawing 1 , the hole 
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transporting bed 3 may be formed with a hole transportability polyester independent, but. In 
order to adjust Hall mobility, mixture dispersion of the hole carrying materials other than 
hole transportability polyester is carried out in 1 % of the weight thru/or 50% of the weight of 
the range, and it may be formed. As such a hole carrying material, although a tetra 
phenylenediamine derivative, a triphenylamine derivative, carbazole derivation, a stilbene 
derivative, an aryl hydrazone derivative, a porphyrin system compound, etc. are mentioned. 
Since compatibility with hole transportability polyester is good, a tetra phenylenediamine 
derivative is preferred. Mixing with other general-purpose resin may be sufficient. 
[OOeOlIn the case of lamination of an organic EL device shown in drawing 1 , a compound in 
which a high fluorescence quantum yield is shown according to a solid state is used for the 
luminous layer 4 as a luminescent material. When a luminescent material is an organic low 
molecule, it is conditions for good thin film forming to be possible by applying and drying a 
solution or dispersion liquid containing a vacuum deposition method, or a low molecule and 
binding resin. It is conditions for good thin film forming to be possible by applying and 
drying a solution or dispersion liquid containing itself in the case of polymers. In an organic 
low molecule, suitably A chelate type organometallic complex, polynuclear, or a fused 
aromatic ring compound, A perylene derivative, a coumarin derivative, a styryl arylene 
derivative, a silole derivative. When an oxazole derivative, an oxa thiazole derivative, an 
oxadiazole derivative, etc. are polymers, a poly para-phenylene derivative, a poly para- 
phenylene vinylene derivative, a poly thiophene derivative, a polyacethylene derivative, etc. 
are mentioned. Although following compound (IV-1) - (IV-15) was used as a suitable 
example, it was not limited to these, n and x show one or more integers among structural- 
formula (IV-1 3) - (IV-15). 
[0061] 

[Formula 14] 
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(IV-9) 



[0062] 

[Formula 15] 
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[0063]A pigment compound which is different from a luminescent material as a guest 
material in the above-mentioned luminescent material for the purpose of the durability 
enhancement of an organic EL device or improvement in luminous efficiency may be 
doped. When forming a luminous layer with vacuum deposition, it dopes by vapor 
codeposition, and when forming a luminous layer by applying and drying a solution or 
dispersion liquid, it dopes by mixing in a solution or dispersion liquid. If doping of the 
pigment compound in a luminous layer carries out comparatively, they are 0.01 % of the 
weight - about 10 % of the weight preferably 0.001 % of the weight - about 40% of the 
weight. The organic compound in which compatibility with a luminescent material does not 
bar the good thin film forming of a luminous layer well as a pigment compound used for 
such doping is used, and a DCM derivative, a quinacridone derivative, a rubrene derivative, 
a porphyrin system compound, etc. are mentioned suitably.Although following compound 
(V-1) - (V-4) was used as a suitable example, it was not limited to these. 
[0064] 

[Formula 16] 




(V-3) (V-4) 



[0065]Although it is possible as a luminescent material to apply and dry vacuum deposition, 
a solution, or dispersion liquid, in using the thing used as a good thin film, and the thing 
which does not show clear electron transport property. An electron transport layer may be 
inserted between the luminous layer 4 and the back plate 5 for the purpose of the durability 
enhancement of an organic EL device, or improvement in luminous efficiency. As an 
electron transport material used for such an electron transport layer, The organic 
compound in which good thin film forming is possible is used by a vacuum deposition 
method, and an oxadiazole derivative, a nitration fluorenone derivative, a diphenoquinone 
derivative, a thiopyrandioxide derivative, a full ORENIRIDEN methane derivative, etc. are 
mentioned suitably. Although following compound (VI-1) - (VI-3) was used as a suitable 
example, it was not limited to these. 
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[0066] 

[Formula 17] 




(VI-1) 



t-C4H,- 



[0067]ln the case of lamination of an organic EL device shown in drawing 2, the luminous 
layer 5 with carrier transport ability is an organic compound layer which distributed a 
luminescent material 50 or less % of the weight in the above-mentioned hole 
transportability polyester at least. Although said compound (IV-1) thru/or a compound (IV- 
12) are suitably used as a luminescent material, An electron transport layer which consists 
of electron transport materials may be inserted between the luminous layer 5 and the back 
plate 6 which may distribute an electron transport material 10 % of the weight - 50% of the 
weight in order to adjust balance of a hole and an electron which are poured into an organic 
EL device, or have carrier transport ability. Although an organic compound in which the 
above-mentioned hole transportability polyester and a strong electron interaction are not 
shown as such an electron transport material is used and following compound (VII) is used 
suitably, it is not limited to this, in order to adjust Hall mobility similarly - hole carrying 
materials other than hole transportability polyester ~ preferably, it may be made to 
distribute simultaneously and a proper quantity of tetra phenylenediamine derivatives may 
be used. A different pigment compound from a luminescent material may be doped. 
[0068] 

[Formula 18] 



[0069]Vacuum deposition is possible, in the case of the lamination of the organic EL device 
shown in drawing 1 - 2, in order to perform electron injection to the back plate 5, the small 
metal of a work function is used for it, but they are magnesium, aluminum, silver, indium, 
and these alloys especially preferably. 

[0070]ln the organic EL device of these this inventions, the luminous layer 5 with the hole 
transporting bed 3 and carrier transport ability. It is formed by using the spin coating 
method, a dip method, etc. and producing a film on said transparent electrode 1, using the 
coating liquid dissolved, or distributed and obtained in the organic solvent in the material 
according to each presentation. As for the thickness of the luminous layer 5 with the hole 
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transporting bed 3 or carrier transport ability, about 0.03-0.2 micrometer is preferred. The 
dispersion state of a luminescent materia! may also be a molecular dispersion state or a 
particle dispersion state. A dispersing solvent in order for the dispersing solvent to use the 
common solvent of hole transportability polyester, a luminescent material, an electron 
transport material, and a hole carrying material in order to change into a molecular 
dispersion state, and to consider it as a particle dispersion state The dispersibility of a 
luminescent material, It is necessary to choose in consideration of the solubility of an 
electron transport material, a hole carrying material, and hole transportability polyester. In 
order to distribute in the shape of a particle, a ball mill, a sand mill, a paint shaker, attritor, a 
ball mill, a homogenizer, an supersonic method, etc. can be used. 
[0071]Subsequently, according to lamination of each organic EL device, an electron 
transport layer is formed with a vacuum deposition method, the spin coating method, or a 
dip method on a layer containing hole transportability polyester formed as mentioned above 
the luminous layer 4, the back plate 6, and if needed, respectively. It is possible for this to 
produce an organic EL device easily. As for especially thickness of the luminous layer 4 
formed and an electron transport layer, it is respectively preferred that it is the range of 
0.03-0.08 micrometer 0.1 micrometer or less. 

[0072]An organic EL device of this invention can be made to emit light by being 4-20V and 

2 

impressing the current density 1 - direct current voltage of 200 mA/cm to inter-electrode 

[ of a couple ], for example. 

[0073] 

[ExampIe]Hereafter, an example is given and this invention is explained still more 

concretely. However, these each example does not restrict this invention. 

[0074]The hole transportability polyester used for the example was obtained as follows, for 

example. 

- The synthetic example 1 [Illustration compound (18)] - 2.0 g of compounds (VIII-1), 8.0g of 
ethylene glycol, and 0.1 g of tetrabutoxytitanium were put into a 50-ml flask, and heating 
stirring was carried out at 200 ** under the nitrogen air current for 3 hours. After checking 
that the compound (VIII-1) had been consumed, it heated at 230 **, having decompressed 
to O.SmmHg and distilling off ethylene glycol, and the reaction was continued for 4 hours. 
Then, it cooled to the room temperature, and it dissolved in 100 ml of toluene, the insoluble 
matter was filtered, the filtrate was dropped at the inside which has agitated 1000 ml of 
methanol, and polymer was deposited. Filtered the obtained polymer, after methanol fully 
washed, it was made to dry, and 1.8 g of hole transportability polyester was obtained. The 

molecular weight was measured in GPC, it was Mw=5.20x10 ^ (styrene conversion), and p 

calculated from the molecular weight of the monomer was about 53. 

[0075] 

[Formula 19] 
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(vni-i) 



[0076]- The synthetic example 2 [Illustration compound (28)] - 2.0 g of compounds (VIII-2), 
8.0g of ethylene glycol, and 0.1 g of tetrabutoxytitanium were put into a 50-ml flask, and 
heating stirring was carried out at 200 ** under the nitrogen air current for 3 hours. After 
checking that the compound (VIII-2) had been consumed, it heated at 230 **, having 
decompressed to O.SmmHg and distilling off ethylene glycol, and the reaction was 
continued for 4 hours. Then, it cooled to the room temperature, and it dissolved in 100 ml of 
toluene, the insoluble matter was filtered, the filtrate was dropped at the inside which has 
agitated 1000 ml of methanol, and polymer was deposited. Filtered the obtained polymer, 
after methanol fully washed, it was made to dry. and 1.7 g of hole transportability polyester 

was obtained. The molecular weight was measured in GPC, it was Mw=4. 68x10 ^ (styrene 
conversion), and p calculated from the molecular weight of the monomer was about 60. 
[0077] 

[Formula 20] 




(VIII-2) 



[0078](Example 1) Hole transportability polyester [Illustration compound (18)] The 5-% of 

the weight dichloroethane solution of (Mw=5.20x10 ^) was prepared, and it filtered with a 
0.1 -micrometer polytetrafluoroethylene (PTFE) filter. Using this solution, on the glass 
substrate which formed the stick-shape ITO electrode of 2-mm width by etching, it applied 
with the dip method and the hole transporting bed of about 0.1 micrometer of thickness was 
formed. After making it dry enough, said illustration compound (IV-1) which carried out 
sublimation refining as a luminescent material was put into the tungsten boat, it vapor- 
deposited with the vacuum deposition method, and the luminous layer of 0.05 micrometer 
of thickness was formed on the hole transporting bed. The degree of vacuum at this time 

was 133.3x10 "^Pa (10 "^Torr), and boat temperature was 300 **. Then. Mg-Ag alloy was 
vapor-deposited by vapor codeposition, and the back plate of 2-mm width and 0.15- 
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micrometer thickness was formed so that an ITO electrode might be intersected. The 

2 

usable area of the formed organic EL device was 0.04-cm . 

[0079](Example 2) Hole transportability polyester [Illustration compound (18)] (Mw=5. 20x10 

^) As one weight section and a luminescent material, said illustration compound (IV-1) 1 
weight section was mixed, the dichloroethane solution was prepared 10% of the weight, 
and it filtered with a 0,1 -micrometer PTFE filter. The luminous layer which applies with a dip 
method and has the carrier transport ability of 0.15 micrometer of thickness on the glass 
substrate which formed the stick-shape ITO electrode of 2-mm width by etching was formed 
using this solution. After making it dry enough, Mg-Ag alloy was vapor-deposited by vapor 
codeposition, and the back plate of 2-mm width and 0.15-micrometer thickness was formed 
so that an ITO electrode might be intersected. The usable area of the formed organic EL 

2 

device was 0.04-cm . 

[0080](Example 3) Hole transportability polyester [Illustration compound (18)] Said 
compound (VI-1) was mixed for said illustration compound (IV-1) as the amount part of 

duplexs, and a luminescent material, one weight section was mixed for (Mw=5. 20x10 ^) as 
0.1 weight sections and an electron transport material, the dichloroethane solution was 
prepared 10% of the weight, and it filtered with a 0.1 -micrometer PTFE filter. The luminous 
layer which applies with a dip method and has the carrier transport ability of 0.15 
micrometer of thickness on the glass substrate which formed the stick-shape ITO electrode 
of 2-mm width by etching was formed using this solution. After making it dry enough, Mg-Ag 
alloy was vapor-deposited by vapor codeposition, and the back plate of 2-mm width and 
0.15-micrometer thickness was formed so that an ITO electrode might be intersected. The 

2 

usable area of the formed organic EL device was 0.04-cm . 

[0081](Example 4) Hole transportability polyester Instead of [an illustration compound (18)], 
it is hole transportability polyester. [Illustration compound (28)] The organic EL device was 

produced like Example 1 except having used (Mw=4.68x10 ^). 

[0082](Example 5) Hole transportability polyester Instead of [an illustration compound (18)]. 
it is hole transportability polyester. [Illustration compound (28)] Except having used 

(Mw=4. 68x10 ^), Example 2 and ** were used and the organic EL device was produced. 
[0083](Example 6) Hole transportability polyester Instead of [an illustration compound (18)], 
it is hole transportability polyester. [Illustration compound (28)] The organic EL device was 

produced like Example 3 except having used (Mw=4.68x10 '^). 

[0084](Comparative example 1) Are following structural-formula (VIII) and the hole carrying 
material shown One weight section. Said illustration compound (IV-1) was mixed as a 
luminescent material, one weight section of polymethylmethacrylate (PMMA) was mixed as 
one weight section and binding resin, the dichloroethane solution was prepared 10% of the 
weight, and it filtered with a 0.1 -micrometer PTFE filter. The luminous layer which applies 
with a dip method and has the carrier transport ability of 0.15 micrometer of thickness on 
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the glass substrate which formed the stick-shape ITO electrode of 2-mm width by etching 
was formed using this solution. After making it dry enough, Mg-Ag alloy was vapor- 
deposited by vapor codeposition, and the back plate of 2-mm width and 0.15-micrometer 
thickness was formed so that an ITO electrode might be intersected. The usable area of the 

2 

formed organic EL device was 0.04-cm . 
[0085] 

[Formula 21] 




(Via) 



[0086](Comparative example 2) A polyvinyl carbazole (PVK) as hole transportability 
polyester The amount part of duplexs, Said illustration compound (IV-1) was mixed as a 
luminescent material, one weight section of said illustration compound (VI-1) was mixed as 
0.1 weight sections and an electron transport material, the dichloroethane solution was 
prepared 10% of the weight, and it filtered with a 0.1 -micrometer PTFE filter. The luminous 
layer which applies with a dip method and has the carrier transport ability of 0.15 
micrometer of thickness on the glass substrate which formed the stick-shape ITO electrode 
of 2-mm width by etching was formed using this solution. After making it dry enough, Mg-Ag 
alloy was vapor-deposited by vapor codeposition, and the back plate of 2-mm width and 
0.15-micrometer thickness was formed so that an ITO electrode might be intersected. The 

usable area of the formed organic EL device was 0.04-cm . 

[0087](Evaluation) The ITO electrode side is added for the organic EL device produced as 

-3 -3 

mentioned above in a vacuum (133.3x10 Pa (10 Torr)), Direct current voltage was 
impressed by having considered the Mg-Ag back plate as minus, it measured about 
luminescence, and the maximum luminance at this time and the luminescent color were 
evaluated. Those results are shown in Table 13. The luminescence life of the organic EL 
device was measured in dry nitrogen. Evaluation of the luminescence life set up the current 

value so that initial luminance might serve as 50 cd/m , and it made time until luminosity is 
halved from an initial value by a constant current drive the element life (hour). The driving 
current density at this time is shown in Table 13 with an element life. 
[0088] 
[Table 13] 
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(cd/m*) 




(mA/cm^) 


(hour) 




710 




6.8 


35 




490 


» 


6.9 


30 




510 




72 


30 




780 




6.5 


33 




500 


« 


6.8 


28 




520 




7.1 


29 




460 




9.5 


18 


tt^m2 


450 




9.8 


15 



[00891The hole transportability polyester which consists of a repeated structure unit which 
contains as a substructure at least one sort chosen from the structure shown by the above- 
mentioned general formula (1-1) and (1-2) from the example and the comparative example 
from the result of Table 13, It has the suitable ionization potential and Hall mobility for an 
organic EL device, The organic EL device of this invention which it turned out that it is 
possible to form a good thin film using the spin coating method, a dip method, etc., and was 
formed using this, Since luminosity high enough is shown and thickness can be set up 
comparatively thickly, there are also few defects of a pinhole etc., they are easy also for 
large-area-izing, and also understand having the endurance which moreover improved. 
[0090] 

[Effect of the lnvention]as mentioned above — according to this invention, have sufficient 
luminosity, and excel in stability and endurance, and large-area-izing is possible ~ 
manufacture ~ an easy organic EL device can be provided. 



[Translation done.] 



(mB^m^mf (jp) (12) ^ IS i|t 11^ ^ ^ (a) (iDwsrfflH^^w*^ 

#^2003-17270 
(P2003-17270A) 
(43)^MB ^^15^ 1^17B (2003. 1.17) 



(BOlntCl.' 

H 0 5 B 33/22 

C 0 8 G 63/685 

C 0 9 K 11/06 

H0 5B 33/14 



6 8 0 



F I 

H 0 5 B 33/22 

C 0 8 G 63/685 

C0 9K 11/06 

H0 5B 33/14 



D 3K007 
4 J 0 2 9 



6 8 0 



aaea* m*«co»:5 ol (^28H) 





4$R2001 - 198265( P2001 -198265) 




000005496 










(szymma 


^^mz^ (2001. 6. 29) 












US Alfi 






















a2mmm 










»*;iiiams«itfr«iai6oo#« «±-trn 














(74)«3|iA 


100079049 



















(54) [%i!qa>«iai] ^m^^sR? 



(57) immi 




(1-1) 



gO'>jS:< i;fc-JlA^ Tie-fiSit (1-1) tS^tf 

(1-2) ■e/T^«ns«igA^e.ji«?^n^c'>*< fct, 1 
Wki] 




(1-2) 



(2) 



!|#P^ 2003-17270 



^mco^pi^< t^-m-b\ Tis-fisse ( i - 1 ) 




(i-i) 



(1-2) 'C7ri^n^mm'h^^mtR'^nrc'p^< \ 




(1-2) 



C-fSse ( I - 1 ) *3J:r>* (1-2) Pf». A r « 

b < ti*^}^c07f 3—1 0(D\ m(0^^^^ 

Jl. ^/cti®}^t>b<ii*@j^C055S^8S(2-l OcOl 
fffiOJI^^^S^^^b. Xtigg&*/c:ti*®^cO2ffliC0 
5?#)^M^ab. Tt^^^^ 1 -60 2{ffi(7)ltfl:t^^fb 
7K^a. ^/c:tiK^S^2- 1 0<0 2fffic05i'1$iI«JK<t:7K 

t^—m^ ( I - 1 ) *5ctt/ ( I ~ 2) v^s-^n^miBf)^ 

6^tR^n/'c'>:^< 1 iffi;S:gl553^«3tfcbT^i^^O 
51b#{iLJ:0?5:^>1-^->'V«ijMtt4-°UxX-r;l/^ 1 MJ':^± 

(D) 



^n. i^fii^HA^s etjiB-fts^ (I - 1 ) *5j:t>' ( I - 

[19^385] filjsB-flSiS (I-l) *5J;a' (1-2) 

jg t {.X^ism 0 jM b Wit ct 0 ^ s jJ->-7P*ftjMtt>i? u X 
X7";VA^ TIB-flS^ CI I) ^/cti (III) T^N^ 
n^'t>->'l/f8jMtt4?UxX7";L'-e^'5c i:^!f#1IS[i:*r^ 

1 -4 cDo>-rn*^iB«ow«imw5g«^^o 

lit 21 



loo O O Jp V O 



on) 



[-fiSS (II) ^/-cti (II!)*. A(*±IB-j!aS 

( I - 1 ) ^^rj (1-2) XTjk-^n^mm-h^ibmm^ 
@^tb<t**®«5oru-;i/S. ^/ctiggitb 

t/B* ti> ^n^n»3i(cs-o- (Y-O) m-R. 

^fctig-O- (Y-O) m-C 0-Z-CO-O- 
R' (CCT% R. Y. Zti:±lfib/ci:IpJblcJ»^W 
U R* tir;l/:^;l/S. ®«t,b<ti5^e^<OTU-;V 

^/ctiSJ^t b<ti*PjScor^;l/4^;l/g^^b. 
m^i 1 -SOSa^^-To ) ^Sb. mfril-SCOM^ 

;&sb. pci5~5, 0 0 oosia^at-o ) 



50 



[0001] 
[0 0 0 2] 

[iiJfji^ostrT] m^^ytm^ au.T. te l^^j ^ib 
i^mmmytw^m^'^rct.cot^±ifMx$,^fi\ 2 o o vim 



(3) 



mm 2003-17270 



[0 0 0 3] -yj. mmit^m^mi^^fcELm^m^ 

m^^u<om^. mmf)"^ \ mmmmtm< \ o o viUs±(o 

}6^iS^enTl/^^ (ThinSolid Films, 
Vol. 94. 171 (1982))o L;6^L^3b^8. 

[0 0 0 4] i:c57b'5)a^. ^^-;H81JMt^fil«^a»^^l: 

tc:}oV>T. 1 0 V^gcOfgQ/ITM 0 0 0 c d/mH:^ 

±coia)SjS[;!)n#^n^'£>iO7b^ifi^^nT*5 0 (App 

1. Phy s. Lett. , Vol. 5 1. 9 13 (1 

9 8 7)). mmm(DE Lm^(om^ - m^io'^ri 

[0 0 0 5] L:^-^b^/3"«6s d E L 

[0 0 0 6] ^cx\ EL m^comn^mcmr^mm 
fco 4 0 ^fi^rnvsom^mmm^mm^^mm: s o a 

-SZK-l 4 (1 9 9 3) ^) . 4;U7:i-X7T-tfV 
rcO (^4 2lHliS5^^l*ii^^ffi^2 0 J 2 1 (19 9 

3) ) LfcE L^^Tb^as^nro^So uA>u c:ne> 



[0 0 0 7] -7^. mss^w^SE Lm^K^^f^^mi^ 

im^ic'^i'x^m^'r^nf^mib^n. r^v ip-y 
x^u^^tf^uv) m<omm^mi^'¥-^m^^rco (Na 

10 ture. Vol. 357. 477 (1992)^). 

t:ll5^fe^^?^AL/c (1^3 SlHlitxfflftil^^is^M^m 
iS#^SS^3 1 p-G- 12 (19 9 1)) m=Ftm^ 

m^z^^^xitt. iailoKaSfts ftpxtt. :^®«ft:. nx 
•r ^ > cfc T ^> ^^/)^^# e) n ^ c h ;^^is^ ^ nr 

20 ZP-5 (1989).m51 [H]j^;ffl1%fS^^^«PM 
f^mm, 28a-PB-7 (1990) )o m 

[0 0 0 8] 

[f€9^:6'^iWi'*bc}:^ i:T^li^] ^^mits miEt/f^fc 
[0 0 0 9] 

(I - 1 ) ^focfcD' (1-2) x7ik'^n^mm<i:omiR'^ 

(I - 1) fccfcr/ (1-2) T'7j^^n^«ijgj^^6jifR^ 

«J:t?'5:S>i->-;l'»iMtt4<yxXT-;l/^. '>:6:<ttia 
#W-r^ci:;£r!t#8![i:-rsWfflE L^^T-^So 
[fbS] 



50 



(4) 



2003-1 7270 



(i-i) 




C-®:S (1-1) ^^XS (1-2) 1^^. A r 
tis S^ft L < ti*S«t07?S^®( 3 - 1 0 O 1 

OliBcOffi-^Tf^^^ab. XtiS^*/c:Ci*S^co2 
fffi05?§S^S^^ T tim^a 1 - 6 to 2 ifficoitii« 

tz.\,tmm^ 2 - 1 o co 2 ^ffico53^<$iM:y;^fi: 



[0 0 10] <lO^>-;l/|ftal§144?Ux;^'f;l/hLTt*> 
TI2-15Sx^ (II) ^fcti (I I I) T'^^nSsK'Jx 

[fk4] 



(D) 



[00 00 



on) 



C~-fl5fK (II) ^/cti (III)*. Ati±l2-jaSxS 

(i-i) ^^x} (1-2) •e?3^^ns«3g/)^e>s«^^ 

Zti2{E<7);^;l/.t>>^5^a^^L. B4oJ: 
t/B* (Y-O) m-R^ 

fctiS-O- (Y-O) m-CO-Z-CO-O-R* 
(e:cT% R. Y. Zti±fBL/cfcfRlUSc«^WU> 
R* (iT^b^/l/S. H^^L<(i*gi^5corU-;l/S. 

1 ~ 5 O^lgJ^^^-To ) ^^b. mti 1 ~5<D^SS(^a 

pt^5~5. 000 fO^^^^-To ] 
[0 0 1 1] *^^O^«SEL^^{C:fe0^T. W«ft:-& 

gg-fl5ic ( I - 1 ) *5cfct/ (1-2) •e^$nsfiiji7b> 

tj5:0. ^^%mtim%^-ms^ ( i - 1 ) 43«tt/ ( i - 
2) T*7f>;^n5«3g;b>e»s«$nrc'>^< i:t> 1 a^&sp 



[0 0 12] ^figB^O^HE L^iFtC*5V^T. W^fb^ 
[00 13] 

io\ Tm-mx^ ( 1 - 1 ) ^^rj (1-2) TTj^^n^ 

§) ^ifflw±$W'r§o ^^mommELm^ift. m 
le4-^-;^^s^}l^tt:^^ u 31 X 7^ L T ^ ^ ^ ^^"T ^ 

^etc. a9iejfi-;HSai14jKUxX7^;l/;grfflv^-SC 
[ft 5] 



50 



(5) 



2003-17270 



(i-i) 



(I - 1) *5j:a' (1-2) ff. A rfi. g1^*> 
L < ti*S^<C>5?S«3& 3 - 1 0 O 1 ffic0^^5f 

/c^ieif^^. L < (,^^mm(o^mm^ 2 ~ i o to i ffficosg 
r;i/=3^v^s. y^Ly^i^m. rv-j\^m. t^ji^ 

<. ><^;l/S. x^;l/S. :/ntf;l/S. ^VT" 






Or 



(1) 



Rs Re 

(2) 




(5) 



(6) 



[0 0 1 6] ^ (1) - (7) R3(i> 7l<^/^^. 



'^K / .AT 



4' 3' 




(1-2) 



[0 0 14] -flS^ (I-l) *3j;r/ (1-2) pp. X 

ti^^^/cti*H1^t0 2ffico^Sf^S^^b. m^Wtc 
tiTIB^O^ (1) ~ (7) 70^e>}etR^n/cS:6'!W6n 

[0 0 15] 
[ft 6] 





(3) 



(4) 



"10 ■'lO 

(7) 

tii^^^b. vtiTlEO^ (8) - (1 7) 3b^e31« 

[0 0 17] 

Cft:7] 



40 



50 



(6) 



003-1 7270 



9 

-(CHa),- 
(8) 

(12) 



-C(CH,),- 
(9) 

>o 

(13) 



-o- 

(10) 



-C(CF,)a- 
(14) 



10 

-S- 
(11) 



-SI(CHJ,- 

(15) 



-CH=CH- 
(16) 



(17) 



[0 0 1 8] (8) - ( 1 7) ft^. bCil-lOcD^ 
[0 0 19] ^X^^. Xif^Ttmrn^ (A) ^fcit 

(B) TiTN^n^tf ■7xr.ix>'^#ag;&^-r^ii'&. rx 

he Sixth International Co 
ngress on Advances in Non 



(A) 



[00 2 1] (I-l) ^cfct/ (1-2) T 

(i. ^^1^ I - 6 CO 2 m(ommvimit7mm^ tci^mm 

ig(2~i 0<D2«o5i*4$iMt^i^fl:7]<^S^.^U W^b 



— impact Printing Technolo 
gies. 3 0 6. ( 1 9 9 0) J tCt$a^^nT(/^^ 

[0 0 2 0] 

[fbs] 




(B) 

[0 0 2 2] 
[it 9] 



30 



40 



50 



(7) mm 2003-17270 

11 12 
-CH=CH-. -CH=CH-CH=CH-, -CHa-CH=CH-CHa-. 



-CH,-, -(CHa)2-. -(CH,)a-, -{CH,),-, -(CHa)«-. "(CH,),-. 



— c— — p-c— I 



H . H Hj , CH2_ 



" JIT,. . -fiTfir. 

HaS~Hj , " CH,, H Ha . ChJ*""* , " S?» 
— ?!i-CH- — C-C-C— 

9^il <rH3 9H3 

— c-c-c-c-c — — c-c-c-c-c— — c-c-c-c-c — 

H H2 Hj H2 H2 Hj H H2 H2 Hj H2 Hj H H2 

-Sat:"*^, -Sa-8-<«^. "fi'S^""* 

30 

[0 0 2 3] (I-l) *5ci;tf (1-2) k S^l~5 Hi-flgj^ (I ~1) T^;^n^<ti§C7)^«: 

0 ^ fcti 1 >&aTo fi^ij^^ >fiia#^ 5 2-9 4 ti— las ( I - 2 ) 

[0 0 2 4] i-XT. -flS^ ( I - 1 ) ^^Zf ( I - 2 ) ^n^1SM^omi*fi?^J^.^^-ro 

T^^n^«iiiO:^i*c?^j^^-ro cne>P:j* [0025] 



40 



50 



13 



I^Ba 2003-1 7270 

14 





k 


X 


Af 


Vim 


T 


1 . 


u 


^Ur 


o 


4 




2. 


yj 






4 


— c-c-c— 


3. 


0 




oo-o- 

V«wV V«w<? v»^^*7 


3 


-CM2- 


4. 


0 






2 


-CH,- 


5. 


0 






3 


-CH,- 


6. 


0 






4 


-CH,- 


7. 


0 






4 




8, 


0 






4 


-CH,- 


9. 


0 




8- 


4 


-CHa- 


10. 


0 




ooo- 


2 


-CH,- 


11. 


0 






2 


-CHjCH,- 


12, 


0 






3 


-<CHJ,- 


13. 


1 






3 


-CH,- 


14. 


1 






4 


-CH,- 


15. 


1 






4 


-CHjCHj- 


16. 


1 






4 


-CH,- 



[0026] 40 2] 



50 



15 



J|tr^ 2003-17270 

16 



mm 


k 


X 


Ar 


in PI 

mm 


T 


17. 


1 






4 




18. 






g- 


4 


— CHa— 


19. 








3 


— CHa— 


20. 


1 






4 


-CH,- 


21. 








4 


— c-c-c— 


22. 






J^^^ £if"*0>, 


4 


PH3 

— c-c-c — 


23 




HsC CHj 

-o~o~ 




3 


-CH,- 


24. 








4 




25, 








3 




26. 






g 


4 


-CHa- 






HsQ P»3 








27. 






4 


-CHa- 


28. 








3 


-CH,- 


29. 






0-00 


4 





[0027] 40 [S3] 



50 



17 



2003-1 7270 

18 





k 


X 


Ar 




T 


30. 


1 






4 


—c-c-c— 


31, 


1 


h3CC> JOCH3 




4 


-CH,- 


32. 


1 


H3C0 PCH3 




4 


-CH,- 


33. 


1 


H3CO OCHa 




4 


-CH,- 


34, 


1 


HaCr^CHj 




4 


-CH,- 


35, 


1 


HaCr^CHj 




4 


-CH,- 


36. 


1 


HaCr^CHj 


000- 


4 


-CH,— 


37, 


1 






4 


-CH,- 


36. 


1 






3 


-CH,- 


39. 


1 


>^^k /p^^ 




4 


— CH,— 


40. 


1 






4 


-CHjCH,- 


41. 


1 






4 


—C-C-C— 


42. 


1 


-0-0^ 




4 


-CH,- 



[0 0 2 8] 40 [^4] 



50 




[0 0 2 9] 



40 



50 



(12) 2003-1 7270 

21 22 



mm 


k 


X 


Ar 


Ida 


T 


52. 


0 




o 


4,4' 


-CHa- 


53. 


0 


-o- 




4.4' 


-CHa- 


54. 


0 






44' 


-CMa- 


65. 


0 


Z7 


v^*^ 


4.4' 




56. 


0 






4.4' 


-CHa- 


57. 


0 




g- 


4.4' 


-CHa- 


56. 


0 




8" 


4.4* 




69, 


0 






4.4' 


-CHa- 


60. 


0 






4.4' 


-CHaCH,- 


61, 


0 






4.4' 


— C-C-C— ' 


62. 


1 






4.4' 


— CHa— 


63. 


1 






4.4' 




64. 


1 






4.4' 


-CHa- 


65. 


1 






4.4' 


-CH,- 



[00 30] CS6] 



50 



23 



nm 2003-1 7270 

24 



mm 


k 


X 


Ar 




T 


66. 


1 






4.4' 




67. 


■ 






4.4' 


-CH,- 


68. 








4,*t 


— CM J V Ha — 


69. 






000 


4.4' 




70. 






/?^=^ y^=^^ i?^^ 

0-0-0- 






71. 






8" 


4.4' 




72. 








4.4' 


-CH,- 


73. 




H3C PH3 

-QhO- 




4.4' 


-CH,- 


74. 








4.4' 


-CHa- 


75. 




HaG X!Ha 




4,4' 


— c-c-c~ 


76. 




KjCQ DCM3 




4.4' 




77. 








4.4' 




78. 




H,CO 




4.4' 




79. 




HaCr^CHa 




4.4' 





[0 0 3 1] 



40 



(14) 



Itrwl 2 0 0 3 - 1 7 2 7 0 



25 



26 





k 


X 


Ar 




T 


80. 


1 


ffll — 1^51 


0 


4.4 


Url2 


81. 


1 






4.4' 


-CH,- 


82. 


1 






4.4' 


~CHa- 


83. 


0 






4.4' 




84. 


0 


jT^ 




A A* 


f^LJ 


85. 


0 






4.4' 


-CHaCHt- 


86. 


1 


i^^^ jfr'-^aL ^^'^ 

-0-0-0- 


0- 


4.4' 


-CHa- 


87. 


1 




8" 


4.4' 




88. 


1 


-0^^0-0^ 




4.4' 




89. 


1 






4.4' 


-CHg- 


90. 


1 






4,4' 




91. 


1 






4.4' 


-CHj- 


92. 


1 






4.4' 


-CHaCHt- 


93. 


1 


-000- 


ooo- 


4.4' 




94. 


1 




0-0^0- 


4.4' 





[0 0 3 2] -m^ ( I - 1 ) *3J:cr (1-2) T'?K^ 40 ns^^-;^^^M^t2f^ u xx-r/WWjitcf^ffl^n^o 

n^«jS*^6®«^^nfc:'>^< 1 fflJgrgPi^«l3Si: L [0 0 3 3] 

T^i^l^0igL#ffiJ:0J&^>-n-;HSil^14>K'Jx7.x;l/ [ft 1 0] 

^LTti. TIE-ftaS (ID ^fci^i (III) T^>^ 

OJ) 

<i9 



(15) 



2003-1 7270 



27 

[0 0 3 4] -(S5S (II) $/cti (I I I) A« 

±ia-»i^ (I-l) *3<J:t/ (1-2) T:^j^^n^«5S 

[0 0 3 5] (II) ^rcti ( I I I ) Rti 

r;b4^;Ugh LTti> J^^^ l - l 0 OtOTbW^ L 

6 — 2 ocot^coifb'^^t b<. «?JJ;^ti\ :7x^;l/a. h;i/ 
7-2 0tOt<Dji)WSb<. m^fff. ^v>?;l/Sx ■7x 

- (CHJd- - (CHjCHaO).- (CHaCHJ - 

(19) 

(22) (23) 



28 

[0 0 3 6] -flSiC (II) ^/cti (I I I) B:fe 

cfct/B' ti. ^n^ennincm-o- (y-o) m-R 

^/ctiS-O- (Y-O) m-CO-Z-CO-0- 

R' ^m-ta ccr\ R. Y. Z(*tij8Bb/ctO(^f5]a 
«^^L. R' (iryl/4^;l/S. B}^^L<(i*S^^cDT 

^L. mti I ~50^i5(^aL> pt^5-5. OOOO 
H^^a-TTb^ W^b<t^l0-1. 000 COISHT^ 

[0 0 3 7] (II) ^fcit ( I I I ) Yti 

^mto Y43J;C/Zti. :^«cWt£:tiTfB<OS (18)- 

(2 4) ;b>^5itR^nfcS35)^w?>n§o 

[0 0 3 8] 
Utl 1] 

(20) (21) 

„ ^^^^ 

(24) 



[0039]^(18)~(24)ff. Rii *5<i:t/Ri2 

g fc / N n y ^l^.^;^^ b . d cfc 1/ e ^ n^iiz: 

tc 1 - 1 0 osia^ittftb. f 46^xf g ^n^njs 

iifco. 1 ^/cti2f7:)Si5(^tcf»b. h4oJ:t/iti^n 

[0 0 4 0] i;^T. (II) ^<^rj ( I I I ) T 



ti. BrilB-lS9:^ ( I - 1) *5cJ;t/ (1-2) Vfik^n^ 

r-j ^^^^(oit-m^ (II) T'^$n^4-^ 
1^5^ (III) T^>^nSj^-;HiJj||tt;J?UxXT-;l/CD 

I) ^^xs (III) i^c^f^f^^mm^TT-^R. B. m 

1 5C0S^^{rtLrc^«:fl^iJti&iJ^{b^!t^ (15) tl^ 

[0 0 4 1 ] 
[S8] 



50 



(16) If 2003-1 7270 

29 30 







Y 


z 


m 


P 


A 




(1) 




— 


-CHjCHa- 




1 


105 


(2) 






-CHaCH,- 




1 


90 


(3) 










2 


98 


(4) 






-CH^CH,- 




1 


85 


(5) 




_ 


\_/ 




1 


80 


(6) 


1 


— 


-^^^ — ^ 


~(CHa)«- 


1 I 84 

! 


(7) 










1 1 76 


/a\ 
(8) 


^ 





9M, 

— c— c— c — 




1 ; 60 


(9) 


3 


— 


-CHaCHj- 


- 


1 92 


(10) 


5 






- 


1 


95 


(11) 


6 




-CHaCMa- 


— 


1 


93 


(12) 


5 


- 


CrigUflg 




2 


87 


(13) 


7 




-CHaCHa- 


— 


1 


77 


(14) 


8 


— 


-CHaCH,- 




1 


73 


(16) 


8 




-(CHJi- 


-(CHa)4- 


2 


61 


(16) 


10 




"CHaCMj- 




1 


74 


(17) 


13 








1 


55 


(18) 


14 








1 


53 


(19) 


14 




-CHaCH,- 




1 


42 


(20) 


14 




-0- 




1 


44 


(21) 


14 




X) 




1 


48 



[0 0 4 21 40 [g 9 ] 



50 



(17) 003-1 7270 



31 32 







Y 


Z 


m 


P 


A 




(22) 


1 A 










37 


(23) 


15 






- 




59 


<24) 


16 




— CH^H,— 






51 


(25) 


16 


- 


-cy- 






46 


yen} 


17 


— 


— CHjCH- — 






50 




18 


— 






— 


SI 




20 


— 


— CI-LjCI-L— 






60 


(28) 


20 




-CHjCHa- 






43 


(30) 


20 


- 


\ / 







44 


(31) 


20 




AJ 


— 




48 


(32) 


24 


— 






1 


61 


(33) 


26 


— 




— 


1 


58 


(34) 


27 


— 


-CHjCHj- 


— 


1 


62 


(35) 29 


— 


-CHJJHa- 


— 


1 


46 


(3fl) 


31 




-CHjCHa- 


- 


1 


57 


(37) 


32 




"CHaCHa- 


- 




49 


(38) 


33 










01 


(39) 


34 




-CHaCHa- 






48 


(40) 


35 




-CHjCHa- 






45 


(41) 


36 




-CHaCHa- 






43 


(42) 


37 




-CHaCHa- 






41 


(43) 


36 










65 


(44) 


39 




-CHaCH,- 






63 


(45) 


39 




-CHaCH,- 






44 



[0 0 4 3] 40 1 0] 



50 



(18) 



Itr^ 2003-1 7270 



33 34 







Y 


Z 


m 


P 


A 






39 


— 








40 


(47) 


39 


— 


-CHjCH,- 




1 


49 


(48) 


39 










43 


(49) 


39 


- 


>^ 


-{CHa),- 




46 


(60) 


39 






- 


1 


48 


(51) 


39 


- 




-(CH2)4- 




46 


(62) 


40 


- 


-CH,CH,~ 






52 


(53) 


41 


- 


-CHjCH,- 




1 


63 


(54) 


42 


- 


-CHaCH,- 





1 


58 


(65) 


43 


- 


-CHaCH,- 







57 


(58) 


44 


- 


-CHjCH,- 




1 


69 


(57) 


45 


- 


-CHjCH,- 





1 


55 


(58) 


46 


- 


-CMjCMi- 


— 


1 


53 


(59) 


47 


- 


-CHaCH,- 





1 


47 


(60) 


46 


— 


-CH3CH3- 


— 


1 


45 


(61) 


49 




-CHaCH,- 


- 




46 


(62) 


52 




-CHaCHa- 






80 


(63) 


56 




-CHaCH,- 






78 


(84) 


57 




-CHjCH,- 






84 


(65) 


58 




-CHaCH,- 






74 


(66) 


59 




-CHaCH,- 






61 


(67) 


60 




-CHaCH,- 






75 


(68) 


62 




-CHjCH,- 






72 


(69) 


62 




-CHaCH,- 






50 



[00 4 4] 40 1 1 ] 



50 



(19) 



^mZOOS-l 7270 





35 








36 








Y 


Z 


m 




A 




p 


(70) 






y — \ 






49 


(71) 


82 


- 








47 


(72) 


62 




LJ /—■ V 




1 


46 


(73) 


63 


- 








68 


(74) 


04 


- 


-CH,CHg- 


_ 




53 


(75) 


65 




-CHjCHa- 






55 


(76) 


66 


- 


-CHiCHa- 






50 


(77) 


67 


- 


-CHjCHj- 







56 


(78) 


68 


- 


-CHjCH,- 







59 


(79) 


69 




-CH,CHa- 






52 


(80) 


71 


- 









56 


(81) 


72 


- 


-CH,CHa- 







64 


(82) 


73 


- 


-CHjCH,- 






54 


(83) 


74 


- 


-CHiCHj- 







53 


(84) 


76 


- 


-CHjCHa- 






57 


(85) 


78 


- 


-CHjCHa- 







56 


(86) 


79 




-CH,CH,- 






58 


(87) 


86 




-CH,CH,- 







63 


(88) 


68 




-CHjCM,- 


— 


1 


51 


(89) 


69 




-CHgCHt- 






48 


(90) 


01 




-CHgCH,- 






47 


(91) 


92 




-CHaCH,- 






49 


(92) 


iyi4 


1/1 


-CHjCH,- 






76 


(93) 


iyi4 


1/2 








61 


(94) 


1/14 


2/1 


-CHaCH,- 






88 


(95) 


1/16 


1/1 


-CHaCH," 






79 



[0 0 4 5] « [Si 2] 







Y 


Z 


m 


P 


A 




(96) 


1/20 


1/1 


-CHaCH,- 






73 


(97) 


1/24 


1/1 








74 


(98) 


8/14 


1/1 


-CHaCH,- 






68 


(99) 


6/14 


1/2 


-CHaCH,- 






71 


(100) 


1/8/14 


1/1/1 


-CHaCH,- 






66 



50 



37 



(20) 



nm 2003-1 7270 

38 



[0 0 4 6] -jSS (II) ^^rj (III) T'TT^^n 

10, 000 — 300. 0 0 0C0®5HtC^^cO;?}W^ L 

[0 0 4 7] -flSiC (II) ^<tt; (III) T^^n 

;SJh-;l/|jjiattt4<Uxx-r>'Wi. TlS^Siti^ (1-3) 

43cfctf (1-4) T^^nsj^-;i/fa5Mit^yv-;g:. 

^4Kl^m¥P^^2 8# (3tL#. 1 9 9 

2) . ^tciesc^n/ci^ftio^jrSTm'gi^-i^^ciitcj; 




(1-3) 



[0 0 4 9] -m^ (II) T^;3rns5^-;i/»3Mtt^i^ 

T^^o A* ?b^7KKS^0^'&tcti. BuaiO«3SiC (I- 
3) id^tf (1-4) T*^^n^3^->'l/ft&jM'ft^>'"7— 
HO- (Y-O) m-HT^^n^ 2iffiy;Vn— 

."^-;i/f^3Mi^^/-^- 1 maa^tc^LT. \y\o, o 
0 0-1X1 osasp^ §?^L<tii/i. 0 0 0-1 

/'s OfifigpolBfflTffiv^en^o M^^ic^f&'t^yH 
fi^^L<. h;l/ai>. ^pa-O'-tf^. i-^ua':h-7 
tzi^bT. 1-1 0 0S«a5. «^^U<ti2-5 0Sfi 

[0 0 5 0] JSlSll?T^S. «§SiJ^ffll/^^:<)^o/c:lg'&tCti 

«?S»Jtc}§fi?^H±> MfSSiJ*tc?gTL> ;^-;l/«iMtt2t^ 
)j xX7^;^^1frtB^Ht^^a:iS$a^^^ 0 51 LT J: 
u^o SfctKaiiaSO^*cti, >t;t7-;^;l/X^--7-^r% 

^f^-yl/ffijMtt'l^ 'J xXt^;!/ 1 asSPtcW LT. 1 — 10 

ofiSSP> »^L<ti2-5 0fiMa5cDi5Hr*ffli.^e>n 



oT^n)c*r^chA'«T^«^o !&*3. 183©!^ (1-3) *5 
cJ;t>' ( I -4) 4^. Ar. X. T. k(i. tuHB-lSit 
(I - 1 ) ts^rj (1-2) fc^bnt^ A r . X. T. k 

tmmv^o. A' ti7j<Ks. /Noy>iM^. ^fctis 

[0 0 4 8] 
[ffcl 2] 




(1-4) 



^fc. M}S§iUi*i-;VfftjM144?'Jxx-r;H sagp 
20 (CWbT. 1-1, 0 0 OSaaS^ »^ L<ti 1 0-5 

0 osagPi7Dii!H"effli/^?)n^o 

[00 5 1] A' ffi/\uyy(om^^cift. nii}^<omm^ 

(1-3) i^octa' (1-4) T7J^^n^4-^-;^ltiMtt^ 

ig:, HO- (Y-O) m-HTTj^^n^ 2<ffiT;l/ 

mitt. 1 ^fitcWLT. 1-10 

mm. w$b<ti2-5afios5HT*ffiv>e>nSp mm 

ti^Xl^t. v^b^li (TH 

30 F) > h;l/x>^, :^7np^y-lf>, l-^nn^i^y^U 

LT. 1 -1 0 oaflg|5. <??^L<(i:2-5 0fi«gPcO 

[0 0 5 2] ^/c. HO- (Y-O) m-HT-ir^^n^ 
2 {ffiT;l/=i-;l/^;b^ tf X^ X y-;l/^co J: -9 ^^^ttfio 

cfc^^T'tSo -Tfsto-^. 2fiffi7';l/n~-;l'!lll;^7K{c/jD 

40 7b^6 2ffiZ;l/3-;l/!®hS5aiCO<||il^ (1-3) *3<ttf 

( I - 4 ) T*/T^^rtis3ato;n— /ufSjUtt^y-^-Jg^s 

i MMmcMLX. 1 - 1 . 0 0 OfflSSP. 

»*L<«i o-sooaagpcDSBHT'ffli/^enso 3}> 

^nn-;>-tfV. \ -i7au-ry^\y>^ti^^9hX* 
50 ;&ffl(.^Sc:^*^«!imWT&So ♦B^»»iM««ti> ^>-7l/ 



(21) 



2003-17270 



39 

MiMtt^yv-ifiasptcWLT. 0. 1-1 oaa 

[0 0 5 3] A' /)^--0-Ri3 tOif'&tCti. HuaiO^git 
(1-3) *5cJ;t/ (1-4) T^^n^J^-zHmaitt 

^yv— tc, HO- (Y-0) m-HX^TTs^tl^ZMT 

a:x-r;V3S^tc<fcO'&^T#^o 2«r;l/3-y)/ilS 
tivi-x-;l/ffe3gtt^yv- 1 aS{^:WbT> 2 - l 0 OS 

m. L< ti3~5 0^ffl^OiBHT'fflO>^n^o «iS 

OOO-lfiMgP. »^L<«1/1, 000-l/'2 

m«a5cD®5H"effli/^6n^o Js:/SrMja2oo- 

3 0 0*CT*fft/\ S-O-RiaTb^eS-O- (Y-O) 
m-H^cDxX-r;l/3^i^^7t^ti. HO- (Y-O) m 

•ii^C a^W^Ll/^p ^fc. HO- (Y-O) m-Hh 



10 



40 

T. «/£TT*HO- (Y-O) m-H^«}»T'l^tJ^7!)'« 
[0 0 5 4] -7i. -^xt (III) TTTN^n^^-^-yU 

^ctt^T'^^o mi^(o—m^ (II) T^^n^4->- 

>'l/ttiM144< U X X -r yl/co-a-fiJctc 4o tt ^ ^ n^'notf^tc 
^tCcfc-:^TTiei^3gx^ (1-5) ^Xrj (1-6) 

^^b\ (1-5) is^tJ (1-6) 

ffi. A r. X. Y. T. k^'c};t5mti. tuHB— IS^ (I 
- 1) ^^Xf (1-2) (fC^lf^A r. X. Y. T. k 

[0 0 5 5] 
[fbl 3] 




(1*5) 




[0 0 5 6] ^¥tm(DmmE L^^OSSIfiJctCO 




<I-6) 



-So 

[0 0 5 7] i:iT. mm^^mi^^^s ^omm^cmm 



(22) 



2003-1 7270 



41 

2tcjfx-r^^E L^^ti. M0^*fe^«^^tgi±fc. mm 

[0 0 5 8] mi-2ic^-^n^^mELm^(Dmmf& 

'J^K ( I TO) . ^fbxx (N E s A) . mt^y^y 
[0 0 5 9] m\ fc^^^n^wfiSE Lm^(ommf&(om 20 

mS%^V^L5 OfiS%(7^S5HTil'^5J-iJtbTmiSn 



42 

[0 0 6 0] m\ tC^N^nSWISE L^^^O^WfiKiOtf 

ail*. ^^-^i^T^z-jimmimi^K ^i^=¥-(om^. 
( I v- 1 ) ~ ( I V- 1 5) f)'im\^^^n^f)\ cnib 

(cRg^^n/'ctcOTHiJ&V^o ISiiiC (I V-1 

3) -(IV- 15)*. n^^Ux(rt\}^JL±(0&&^ 

[00 61] 
litl 4] 



30 



40 



50 



43 



(23) 



2003-1 7270 

44 





OVl) 



(IV-2) 




H^Ca 



(IV-7) 



(IV-8) 



[0 0 6 2] 



(IV-IO) 




flV-ll) 





av-12) 



av-j3) 




(IV-14) 

[0 0 6 3] tfc. ^fiSE L^^cOi*i\ttrp]±l8l/>tifl 



(IV- 15) 



(24) 



!|^r»1 2 0 0 3 - 1 7 2 7 0 



45 

0 1 aa%--'4 oaji%igjK> wsL<tio. o\mm 




(V-3) 



[00 6 5] 58)t«3f4^UT. K^^^^iSJffi^ 

co^ffli^Sig'&fcti. WISE L^^coMi\ttfPj±s8iHi 

^7^$e^^i7Df^i:;^@e<3fcLT. 5^7^;! 4 mil 5 CO 

(VI-1) 



46 

nso »mrj:mmiti.r. Tt^(o{t^^ (v-i) - 

[00 6 4] 
[fbl 6] 




So ^f?3aJ5:Mi*^'J^ LT. TIEcOfb'^^ (V I - 1 ) - 

(VI -3) tf^m^^^^n^tiK cLnhitzm'^t£nrch(o 

[0 0 6 6] 
[ft 1 7 ] 

(Vl-2) 



(Vl-3) 



[0 0 6 7] mz^cTTs^n^mmE Lm'¥commf&(om 
it^m (1 V - 1) rsi^^ut-^m ( I V - 1 2) ff^^m 



tiTisofk-^i^ (VII) ;^3^ffli.>6n^7b^ cmcmm 

[0 0 6 8] 
[it 1 8] 



(25) 



2003-1 7270 



47 



48 



O 




t-C^H, 
O 



(VM) 



[0 0 6 9] mi -^ziCTTstsn^^mE Lm^(ommf& 

[0 0 7 0] cne^f|0>^O^aE L^^tC^l^T. *i 

n'::>^ytm5(Dmm(^t. o. 03-0. 2/im*iSjb^w 

[0 0 7 1] ;^U>T% ±IBOci:^tcLrJB^^nfc4->- 



fiml:JLT^ nitCO, 03-0. 0 8 fimCOmmV^^C 

[0 0 7 2] ^mm^mE hm^ftt. -ncommm 

tc. 4-2 0 VT\ SiyllSEje 1 -2 0 OmA/^ 

c m2 <DiSSit«JE^enAp-r ^ C ^1 cfc o r fg^^^ -iirS c 

[0 0 7 3] 

[0 0 7 4] ^Sgfi?tjtcffll^/c:.-^-;l/|S5li«4?Uxx-r;U 

-^f^mi mmt^m (1 s) ] - 

itl^V^ (VI I I - 1) 2. 0 g. x^U>'^U3— ;l/ 
8. 0 g43J:a'i^h^yh4^i>^^>^0. Ig^SOm 

1 co:7vxatcAns mm^my. 2oor-e3B$rBiAp 
^«*¥bfco (V I 1 I - 1) mm-^nrcct 

^mmi^tzm. 0. SmmHgtcMEEUTx^Uy^-U 
n-;U;&a£L;^7b'«e>2 3 O-ttC/jp^^L. 4 Bt^SiS^ 

ggtt/co ^cofg. :^fiST?^inb. hyi/xyi 0 0m i 
icmmi^x^m^^m^^L. ^(omm^. ^^y— ;i/i 
0 0 om 1 ^mnLxi^^^^itcmTi^r^^v^-^vim 

xiffti^Lrcimm^"^. 1. 8 gOT^-zi/f^jM'tt.i^ux 

X-r;l/^t#/co 53^^StiG P CtcTiliJ^L. Mw=5. 

2 0X10^ (x^uviSSt) r'^o> ^yv-co»^ 
mf^^ibj^^fcptttms 3x&^rco 

[0 0 7 5] 

[fbi 9] 




(vnii) 



[0 0 7 6] -^ftimz rnvrsit^m (2 8) ) - 40 

\t^m (V I I I - 2) 2. 0 g. x^uvyu3-;i/ 

8. 0 g:fcc}:C/'r h^:/h4^'>^^>0. Ig^SOm 
m^^XntcAn. ^^mSilT> 2 0 0X:T'3B#fe^/iP 

mmn\.tio \t^m (v i i i - 2) *<ma^rnfcci: 

^mUl^tcik. 0. SmmHgtCigEJELTx^UVyU 
3-;l/^a^L^7!)^e>2 3 O'CtC/jp^L. 4^^J^J£^ 

mnco ^(om. mi^^xi^WL. h;i/x:/i oomi 



0 0 0ml ^M»LTl>^*tC?STLT4?UT-;g:tfTm 

T'Sci^Lfctg^i^^-li. 1. 7 gc0.1s-;l/|aiMi4>1^'Jx 
X-r^l/^ff/co »^M«G PCtCTffliJ^L. Mw=4. 
6 8X10^ (X^UVg^gC) Xi&O. ^/-^-(O^^ 

[0 0 7 7] 

[{b2 03 



50 



(26) 



!RfF^ 2003-17270 



49 



50 




O-CH, 



(vin-2) 



[0 0 7 8] immm 1 ) 4-^-;l/»a3Mtt4<'JxX7^;l/ 
[W^fk^l*/ (1 8) ] (Mw=5. 2 0X100 «0 
5fia%>^^^nnai^>'?gf^:&IiiaL. 0. 1 ^ mC04^ 
UT-h^*7;l/:taJl^U>' (PTFE) y^JV^—Tm 
liLfco cKDSSS^fflV^T. 2mm*icOSffl}§^ I TOm 

Ltzm^m^sit^^ ( I V - 1 ) vyxr-v^-:- h 

3 3. 3X10 -5 Pa (10-5Torr). 4-;— h 
?Sgti3 0 0°CT'$>o/c:o Stl/^TMg-A g'&^^^t^ 
a{c.l:»:)^«bT. 2mmi|'i. 0 . 1 5 mjffCDWMm 

L^^O*5affiWti0. 0 4 cm^Tferp/cio 
[0 0 7 9] (^fi£i?iJ2) 2^-;l/|a5Mt^4<Uxx■7^;^ 
mTfsit^m Cl S) ) (Mw=5. 2 0X1 OO 1 

mm^s ^ftmnt lt. mm^^it^^ ( i v - 1 ) 

iMM^^M^i^. 1 OMa%>^^nox^>r^ii^;^Ii 
SL. 0. 1 fimCDPT F E-7'i';l/^— T'i^jlL/co C 
0?g?S^ffll/^T> 2mm1iliO^{ffl^ I TOU^^^X^y^ 

mmc^ommi^x. 2mmin. o. isfimmco^m 

/cWSE L^^c0^5ftffi8S(iO. 0 4cm2T'^ofco 
[0 0 8 0] (^fififi?»J3) j^-;Ha3M14;J^UxXx;l/ 
COT^fk'&l* (1 8) } (Mw=5. 2 0X100^ 

zmm^. ^^mnti.rm^m7f<{t^^ ( i v - 1 ) 
^0, lassp, m^w^mnti^Tmn^it^v^ (v i 

-1)^1 SSgP^S-&b. 1 Ofia%i^"^nnx^> 
igffi^lS^U 0. \ ^mCDPT? Ey-oV^—Vm)^ 
Lfco C(Ojgffi^fflV>T. 2mm<ic05SPSi I TOm® 

ffifCcfc O^^LT^ilO. 1 5 Mm04^-V 'JT^3llg^^ 

itofg^^^y^^Lfco +5^^8;^a^■^^/c^g. Mg-Ag 

^^J&«^2§^C<t0^aLr. 2mm<i. 0. 1 5 |i m 



[008 1] mmmA) .i-^-;i/»siJstt4<uxx-f 
\m7j<\t^m (18)) tof^^botc. 4>-;Hft3Mtt4?u 

XXt-;1/ tM^fb^^^ (2 8) ] (Mw=4. 6 8X1 

[0 0 8 2] (^SSfi^iJS) 4-N-;Hi^^'ft4^UxX7^;l/ 
(18)] coi-^t^OtCs ;f^-;^*iS}M144<»J 

XXt^^I/ [P^lt'&^S (2 8) ] (Mw=4. 6 8X1 

oo ^fflt^/ct;(mi. nmm2tm^c\.xmmEhm 

[0 0 8 3] (IISfe<!?»J6) .ti-;l/fft5M1±:^Uxx-r;l/ 
m^^^it-^^ (18)] cof^^Otc. U 
xx-r;!/ WiJ^fb^l^ (2 8) ] (Mw=4. 6 8X1 

[0 0 8 4] (J:btgM 1 ) TiS^jiie (VIII) X7f< 

1^ij7fNfb^!H5 (I V - 1 ) ^1 sagp. bT>1< 
U^^;l/;^^^U U-h (PMMA) ^iMfigPjg^ 
bs 1 OSfi%>^^anx^ vjgffi^Sriaaab. 0. 1 /z 
mCOPT F E:7^;l/tS?— Tiij^brco Cc7:)/gJS^ffll/> 
T. 2Tnmi|Jic0^ffflS/ I TOm^^X'y^yytilci:^?!^ 
^b/c:^^XS«±tc. T^-f^yyffitCcfcD^^bT^j? 
0. 1 S/imO^^-vUrttjIISI^ItOfl^^^JB/^Jcb 
fco +5^ll:Jt^-tt/cm. Mg-A g-^^^^^atCctO 
^IfbT. 2mmifi. 0. 1 5 /x m!PcoMB®1S^ I T 
0mSi:^S-rSJ:-3(CJBfigbfco J^fiJc^nfc^WE L 

[0 0 8 5] 

[fl:2 1] 




50 



(vni) 



51 



(27) 



2003-17270 

52 



[0 0 8 6] atmn) 4"N-;bM}li14>1^'JxXv^;Ui: 
LT^HU tf-;l/;tf;l/>'^y-;l/ (PVK) ^2Sfigp. 

LTHulBi^y^xfb^?^ ( I V - 1 ) ^0. 1 Sffi 
gp> m?ift}M«5f4i: LTmjKffiJ^sfb^if* (V I - 1 ) ^ 
iMagPrl^L. 1 ofig%>^^anai^yi^i^^H^ii 
Ls 0. I /xmfOP T F E-7>i';l/i5f — T-itilL/co C<0 

aftCctO^SbT. 2mmti. 0. 1 5 /i ml^tDSMS 



10 



[0 0 8 7] mm) \^jL±(D^r>{ci'fmLrz^mE tm 

(133. 3X10 -3 Pa (10 ^ Tor 
r) ) TM TO«ffi{ll]^y^X, Mg-AgW®miS* 

(hour) ti^fco c(om(ommm 

[0 0 8 8] 

imi 3] 





(cd/m') 






(hour) 


11)%^ 1 


710 




6.6 


35 




490 




6.9 


30 




510 




7J2 


30 




7eo 


ft 


6.5 


33 




500 


ft 


6.8 


28 


unfile 


520 




7.1 


29 




460 


ft 


9.5 


18 




450 




9.6 


IS 



[0 0 8 9] a 1 3(Dmmt^ib^mm. itmif)^^. ± 

m-m^ (I - 1) ^xxf (1-2) x^Tjk'^n^mmf^'^ 

cn^ffii/^TJfM^n/c^fga^iOW^E L 

[0 0 9 0] 



[|^fficoS*^Ui0^] 

[m 1 ] *^0^co^i»m^fg3^m^<og«i«<o-^j^ 

2 mmnm 

3 4->-;b^jM^ 

4 fg^S 

6 wMms 



[0 2] 



6 

^2 
•I 



(28) 



2003-17270 



{72mBnm mm ^- 

»^iiiiim^ffimn«ii6oos«j ^±-tfn 

(72)^0^# ppjffj S 



(72)figB^# KT mm 

»5s;iimmsffimiirftii6oosi:iij s±-tfD 

>y^X^^^t±rt 
F^ — 3K007 AB02 AB03 AB04 ABll AB18 
BA06 CAOl CBOl DAOl DB03 
EBOO 

4J029 AA03 AC02 AE04 AE18 BA03 
BAIO BD03A BD04A BD07A 
CA06 CB05A CB06A CBIOA 
CB12C CB14B CC07 CF03 
CP 13 CG09Y CHOI CH02 
CH04 DA09 DA 14 DB07 GAIl 
JB161 JC371 



